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INTRODUCTION 


Research on advanced-technology airfoils for general 
aviation applications has received considerable attention over 
the past decade at the NASA Langley Research Center. The initial 
emphasis in this research program was on the design and testing 
of turbulent-flow airfoils with the basic objective of producing 
a series of airfoils which had the following performance 
requirements: low cruise drag, high climb lift-drag ratios, high 

maximum lift, and predictable, docile stall behavior. A summary 
of this work is presented in reference 1. While these airfoils 
did achieve improved climb performance and higher maximum lift 
coefficients compared to the earlier NACA four- and five-digit 
airfoils, the cruise drag coefficients were about the same. 
Accordingly, the emphasis in the research program has been 
shifted toward natural-laminar-flow (NLF) airfoils in an attempt 
to obtain lower cruise drag coefficients while retaining the high 
maximum lift coefficients of the NASA airfoils. Reference 2 
reports the results of a recent NLF airfoil designed for 0.40c 
laminar flow on the upper surface and 0.60c on the lower 
surface. ( NLF (1)-0215F). 

The present investigation was conducted to determine the 
low-speed aerodynamic characteristics of a 14-percent-thick NLF 
airfoil designed for 0.70c laminar flow on both surfaces, a lift 
coefficient of 0.40, a Reynolds number of lO.OxlO 6 , and a Mach 
number of 0.40. This airfoil is designated as NLF(1)-0414F. The 
tests were conducted in the Langley Low-Turbulence Pressure 
Tunnel . 
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SYMBOLS 



P* - P» 

pressure coefficient, — — 

^00 

airfoil chord, 36 in. 

section chord-force coefficient, ^ d 

section profile-drag coefficient, Jwake c d ^ 

point-drag coefficient 

section-lift coefficient, c^ cos a - c c sin a 

section pitching-moment coefficient about quarter- 
chord point 

- <p c p u/c - 0.25) d(f) + # C p | d (|) 

section normal force coefficient, 

-f c P d (f) 

vertical distance in wake profile, in. 
free-stream Mach number 
static pressure, lb/ft 2 

2 

dynamic pressure, lb/ft 

Reynolds number based on free-stream conditions and airfoil 
chord 

airfoil abscissa, in. 
spanwise station, in. 
airfoil ordinate, in. 
angle of attack, deg 

flap deflection, positive downward, deg 
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Subscripts : 

A local point on airfoil 

max maximum 

• free-stream conditions 

T transition 

Abbreviations : 

NLF natural laminar flow 

LTPT Langley Low— Turbu lence Pressure Tunnel 

AIRFOIL DESIGNATION 

A sketch of the section shape for the 14-percent-thick NLF 
airfoil is shown in figure 1. The airfoil is designated in the form 
NLF ( 1 ) -0414F. NLF ( 1 ) indicates natural laminar flow (first airfoil). 
The next two digits designate the airfoil design lift coefficient in 
tenths (0.40), and the last two digits designate the airfoil maximum 
thickness in percent chord (14). The second "F" designates "flapped." 

AIRFOIL DESIGN 

The NLF airfoil was designed by Dr. Werner Pfenninger and 
Mr. Jeffrey Viken under contract to the NASA Langley Research Center 
(reference 3). The airfoil was designed for a c t = 0.40-0.45 at a 
Reynolds number of 10xl0 b and M _< 0.40 with a thickness of 0.143 
chord. Theoretical development allowed for the achievement of 0.70 
chord laminar flow on both surfaces by the use of accelerated flow 
(figure 2). With such a rearward pressure recovery, a concave type 
deceleration was implemented. This type of recovery efficiently re- 
covers pressure by decelerating where the boundary layer has the most 
energy, then continuously decreasing the gradient toward the trailing 
edge. The airfoil leading-edge is moderately sharp representing a 
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compromise between a sharp nose needed for a wide low-drag range 
and a blunt nose for better c, performance. A 0.125 chord 
simple flap is incorporated to substantially increase the low-drag 
c * -range by keeping the stagnation point at the leading edge at 
different values of lift coefficients. The airfoil design coordinates 
are presented in table I. 

MODEL, APPARATUS, AND PROCEDURE 
Model 

The forward portion and 0.125 chord flap of the wind-tunnel model 

were constructed of aluminum. The cruise flap was positioned behind 

the forward portion of the model in a sealed radius region and 

attached to the model mounting plates with bolts. Slotted cut-outs 

were provided in the attachment plate to provide for various flap 

deflections (-10° to 12.5°). The location of the flap— hinge point was 

x / c - 0*875, z/c = -0.015. The airfoil surface was sanded in the 

chordwise direction with No. 500 dry silicon carbide paper to provide 

a smooth aerodynamic finish. Figure 3 shows a photograph of the 

model. The model had a chord of 36 inches and a span of 36 inches. 

Upper- and lower-surface orifices were located on the model at the 

chord stations listed in table II. All orifices were 0.020 inch in 

diameter with their axes perpendicular to the local surface. The 

model contour accuracy was generally within +0.003 inches as 

determined by measurements. The model surface waviness was less than 

1/3000 (height to length ratio) as measured by a 2-inch dial gage. In 

order to obtain data on the airfoil in a high— lift configuration, a 

0.20c split flap deflection 60° was installed on the model. The split 

flap was constructed from aluminum and orifices were installed on this 

flap as indicated in table II. 
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Wind Tunnel 


The Langley Low-Turbulence Pressure Tunnel (reference 4) is a 
closed-throat, single-return tunnel which can be operated at stagna- 
tion pressures from 1.0 to 10.0 atm. with tunnel-empty test— section 
Mach numbers up to 0.46 and 0.22, respectively. The maximum Reynolds 
number is about 15.0xl0 6 per foot. The tunnel test section is 3 feet 
wide and 7.5 feet high. The turbulence level in the test section of 
the tunnel is less than 0.08 percent for unit Reynolds number below 
about 6.0xl0 6 per foot. 

The model and support system are shown in figures 4 and 5. The 
airfoil model is mounted between two endplates which are connected to 
the inner drums. The inner drums are held in place by an outer drum 
and yoke-arm support system. The yoke support system is mounted to a 
force balance which is, in turn, connected to the tunnel through a 
balance platform. The yoke arm is fabricated from aluminum in a 
monocoque structure to minimize weight loads on the balance system. 
For the present test the force balance was not used. The attitude of 
the model is controlled by a motor-driven, externally-mounted pitch 
mechanism that rotates the bearing-mounted inner drums. A multi-path 
labyrinth seal is used to minimize air leakage from the test section 
into the outer tunnel plenum. An electrical fouling indicator is 
incorporated in the seal to detect any fouling at the seal components. 

Wake Survey Rake 

The wake survey rake (figure 6) was mounted on the tunnel survey 
apparatus and located 0.60 chord behind the trailing-edge of the 
airfoil. The rake contained seven total-pressure tubes 0.063 inches 
in diameter which were flattened to 0.020 inch (internal height) for 
0.25 inch from the tip of the tube. The rake is equipped with both 
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standard and disc-type static pressure probes. The standard probes 
were used to measure the static pressure in the wake for the present 
test. The static probes were 0.125 inches in diameter with eight 
flush orifices (0.018 inches in diameter) drilled 45° apart and 
located 8 tube diameters from the tip of the probe. The rake also 
contained two claw-type flow-angularity probes, which consisted of two 
open-ended probes inclined 90° with respect to each other. These 
probes were used to obtain the mean flow direction of the wake. 

Survey Apparatus 

The wake rake was positioned at various spanwise stations behind 
the model by means of the remote-controlled survey apparatus (figure 
7). The apparatus basically consists of an articulating arm mounted 
on an arc strut. Movement of the arm enables the wake surveys to be 
made for various angles of attack. 

The arm is comprised of three movable components; a main boom, an 
offset boom, and a forward pivoting head. Each component has a posi- 
tion control device. The main boom is mounted on the strut with a 
pivot point allowing rotation in the vertical plane. Its motion is 
controlled by the linear actuator. The offset boom can be rotated 
about the main boom by the roll actuator. This allows survey posi- 
tions to be made at distances up to 12 inches from the tunnel center— 
The forward pivoting head is mounted at the end of the offset 
boom and may be rotated in the vertical plane by the (internally 
mounted) pitch adjustment mechanism. Figure 7 shows the survey 
apparatus with the wake rake mounted on the forward pivoting head 
assembly. In addition, the entire apparatus can be positioned 
vertically in the wind tunnel by utilizing the movable strut which 

moves within the confines of fixed leading- and trailing-edge 
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fairings. Positioning and rate of movement of the rake is controlled 
by a microprocessor controller. In general, wake surveys using this 
apparatus provided good drag results with a survey rate of about 0.10 
inch/sec or less. 


INSTRUMENTATION 

Measurements of static pressures on the model surfaces and 

pressures were made using variable— capacitance precision 
transducers. These transducers were automatically calibrated to an 
accuracy of +0.25 percent of reading from -25 percent to 100 percent 
full scale reading. An automatic pressure-scanning system was used 
to record the static pressures on the model. Basic tunnel pressures 
were measured with precision quartz manometers. Geometric 
angle of attack was measured by a calibrated digitial shaft encoder 
driven by a pinion gear and rack attached to the inner drum of the 
model support system. Data were obtained by a high-speed 
data-acquisit ion system and were recorded on magnetic tape. Real-time 
data plots were displayed on cathode-ray tubes with hard-copy 
capability. 

TESTS AND METHODS 

The model was tested at Reynolds numbers based on airfoil chord 
from approximatey 3.0xl0 6 to lO.OxlO 6 . Additional drag data were 
obtained up to a Reynolds number of about 22.0xl0 6 at design lift 
coefficient. The Mach number was varied from about 0.05 to 0.40. The 
model was tested both smooth (transition free) and with transition 
fixed by roughness located at 0.01c and 0.075c on both surfaces. The 
granular roughness was sparsely distributed along the 0.10-inch wide 
strips which were applied to the model with lacquer. Also, for 
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several runs turbulator tape was placed at 0.68c on both surfaces to 
eliminate laminar separation bubbles that occurred at low Reynolds 
numbers . 

For several test runs, thin hot-film gages were mounted on the 
model upper surface to determine the location of the boundary-layer 
transition from laminar to turbulent. These results are shown in 
figure 8. 

The static-pressure measurements at the model surface were 
reduced to standard pressure coefficients and numerically integrated 
to obtain section normal-force and chord-force coefficients and 
section pitching-moment coefficients about the quarter-chord point. 
Section profile-drag coefficients were computed from the wake-rake 
total and static pressures by the method of reference 5. 

Standard low-speed wind-tunnel boundary corrections (reference 
5), have been applied to the section data. Corrections were applied 
to the free-stream dynamic pressure due to solid and wake blockage and 
t° lift, pi tch i ng— moment , and angle of attack due to the effects of 
flow and ceiling constraint on streamline curvature. No blockage 
corrections have been applied to the pressure coefficient data. The 
magnitude of these corrections for the NLF(1)-0414F airfoil are: 


corrected 


a+0.30 (c. +4c ) 
SL m 


= C [0.95 - 0.20 c,] 
corrected K a 

= c [0.98 - 0.20 cJ + 0.0083 c 
corrected m d £ 


corrected 


= c d (0.97 - 0.20c d ] 
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PRESENTATION OF RESULTS 

The results of this investigation have been reduced to 
coefficient form and are tabulated in Appendix A and B. Selected 
results are presented in the following figures: 


Figure 


Ef M e 5 t n°fo Re x n ° ld no nUinber ° n section characteristics; model smooth; 

M _< 0 . 12 ; 6 f = 0 °. g 

Effect of Mach number on section characteristics; model smooth; 

R = 10x10°; 6 f = 0° 

Effect of roughness on section characteristics; M < 0.12; 

®f = ~ 

Effect of turbulator tape on section characteristics; M < 0.20* 

6 f = 0 12 

Ef M e ^ t n°f o flaP deflection on section characteristics; model smooth; 

w \ Utiz ^2 

Section characteristics for 0.20c split flap deflected 60°;* * * 
model smooth; M £ 0.15 ^ 

Effect of angle-of-attack and Reynolds number on chordwise 

pressure distributions. M _< 0.12; 6 f = 0°; model smooth ... 15 

Effect of angle-of-attack on chordwise pressure distributions for 
a Mach number of 0.30. R = 10xl0 6 ; 6 f = 0°; model smooth. . . 16 

Effect of turbulator tape on chordwise pressure distributions. 

M = 0.15; R = 3 . 0x10° ; 6 f ■ 0° i7 

Effect of flap deflection and Reynolds number on chordwise pressure 
distributions; M 0.12; model smooth 18 

ai }gle-of-attack on chordwise pressure distributions for 
0.20c split flap deflected 60°. M = 0.07; R = 6.0x10* 
model smooth ' * ^ 

Variation of drag coefficient with Reynolds number for NLF(1)-0414F 
airfoil at a = -1 deg; model smooth; M _< 0. 14 ; 6 f = 0° . . . . 20 

Variation of maximum lift coefficient with Reynolds number for 

NLF(1)-0414F airfoil; M _< 0.12; 6 f = 0° 21 

Variation of maximum lift coefficient with Mach number for 

NLF(1)-0414F airfoil; model smooth; R = 10xl0 6 ; 6 f = 0° . . . 22 

Va “f! :i0n . 0f maximum lif t coefficient with Reynolds number for flap 
deflections of 0° and 10° for NLF(1)-0414F airfoil. M < 0.12- 
model smooth — ' 23 
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SUMMARY OF RESULTS 


The following results were determined from this investigation: 

1. Natural laminar flow was achieved on both surfaces back to 
0.70 chord at design conditions and a drag coefficient of 
0.0027 was measured. 

2. A wide low-drag lift-coefficient range (c^ = 0.0 to 0.81) 
was achieved by deflecting a 0.125 chord tra i 1 i ng-edge flap. 

A lift-drag ratio of 245 was measured at a lift-coefficient 
of 0.81 and a Reynolds number of 10.0xl0 b . 

3. A maximum lift coefficient of about 1.80 was obtained for the 
basic airfoil and about 2.70 with a 0.20 chord split-flap 
deflected 60°. 

4. Stall characteristics were of the tra i 1 ing-edge type. 

5. Increasing the Mach number from 0.12 to 0.30 at a constant 
Reynolds number of about 10.0xl0 b decreased the maximum lift 
coefficient about 0.25. 

6. The application of a roughness strip near the leading-edge of 
the airfoil decreased the maximum lift coefficient only about 
0.04. 

7. Application of tape turbulators decreased the drag 
coefficient about 0.0010 at a lift coefficient of 0.40 and a 
Reynolds number of 3.0xl0 b by eliminating laminar separation 
bubbles on the airfoil. 

8. When transition moved forward (outside of low drag bucket) on 
the airfoil, trailng-edge separation occurred resulting in 
large increases in drag coefficient. 
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TABLE l. 


NLF(l) 


0414F AIRFOIL COORDINATES (DELTA F - 0 DEG.) 


X/C 

.OOOOOO 

.000085 

.000209 

.001231 

.002695 

.004989 

.008005 

.011774 

.016268 

.021468 

.027356 

.033891 

.041042 

.048811 

.057201 

.066189 

.075767 

.085915 

.096610 

.107826 

.119545 

.131756 

.144443 

.157592 

.171193 

.185212 

.199628 

.214447 

.229647 

.245187 

.261054 

.277233 

.293699 

.310424 

.327391 

.344571 

.361925 

.379421 

.397052 

.414812 

.432667 

.450558 

.468450 


UPPER SURFACE (CHORD ■ 


z/c 

.000000 
. 001585 
.003274 
. 007144 
.010618 
.014163 
.017552 
.020769 
.023816 
. 026795 
.029735 
.032633 
.035480 
.038317 
.041092 
.043825 
.046482 
. 049070 
.051588 
.054033 
.056398 
.058692 
. 060917 
.063092 
. 065206 
.067240 
.069172 
.071009 
.072735 
. 074349 
.075830 
.077161 
.078380 
. 079454 
. 080369 
.081151 
. 081781 
. 082240 
.082536 
.082677 
. 082633 
.082429 
.082047 


36 INCHES) 


v/C 

z/c 

.486327 

.081507 

.504159 

.080794 

.521931 

.079893 

.539641 

.078779 

.557254 

.077489 

• 57 474? 

.075988 

.592064 

.074285 

.609177 

.072377 

.676040 

.070245 

.642629 

.067900 

.658928 

.065348 

.674926 

.062510 

.690586 

.059376 

.705860 

.055889 

.720751 

.051944 

.735392 

.047492 

.750058 

.042542 

.764925 

.037208 

.779951 

.031694 

.795034 

.026178 

.810124 

.020750 

.825179 

.015403 

.840076 

.010464 

.854693 

.005783 

.868960 

.001467 

.882768 

-.002475 

.896006 

-.006044 

.908644 

-.009267 

.920659 

-.012161 

.931980 

-.014739 

.942511 

-.017008 

.952200 

-.018994 

.961042 

-.020722 

.969034 

-.022206 

.97615*' 

-.023456 

.982370 

-.024492 

.987660 

-.025333 

.992021 

-.026006 

.995456 

-.026519 

.997957 

-.026872 

.999480 

-.027067 

1.000000 

-.027122 


ORIGINAL PAGE f9 
OF POOR QUALITY 
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TABLE I. (CONTINUED) - NLF(l) - OAiAF AIRFOIL COORDINATES (DELTA E • 0 DEG.) 

LOWER SURFACE (CHORD ■ 36 INCHES) 


x/c 

It C 

.000000 

.000000 

.000085 

-.001535 

.00016* 

-.002120 

.0007*0 

-.00*536 

.002095 

-.00698* 

,00*17* 

-.009008 

.007129 

-.010993 

.01087* 

-.012933 

.0155*0 

-.01*882 

.021096 

-.01685* 

.027380 

-.018787 

.03*569 

-.0207*2 

.0*2393 

-.02265* 

.050985 

-.02*572 

.06027* 

-.026*87 

.0702*3 

-.028383 

.080881 

-.030259 

.092159 

-.032116 

.10*058 

-.0339*5 

.116557 

-.0357*1 

.129635 

-.037*97 

.1*3277 

-.039212 

.157*57 

-.0*0888 

.1721*8 

-.0*2821 

.187328 

-.0**107 

.202969 

-.0*56*6 

.2190*3 

-.0*7125 

.235525 

-.0*85*2 

.252387 

-.0*9901 

.269586 

-.051189 

.287087 

-.052*11 

.30*866 

-.053561 

.322901 

-.05*635 

.3*1156 

-.055635 

.359611 

-.056539 

.378260 

-.0573** 

.39707* 

-.058052 

.*16017 

-.058658 

.*350*9 

-.0591*2 

.*5*127 

-.059517 


X tc 

It C 

.*73222 

-.059785 

.*92319 

-.059950 

.511*02 

-.060012 

.530*30 

-.059979 

.5*9361 

-.059792 

.568160 

-.059*56 

.586782 

-.058982 

.60520* 

-.0583*0 

.623397 

-.057533 

.6*1303 

-.05652* 

.658920 

-.0552*6 

.676262 

-.053698 

.693229 

-.0518*5 

.709795 

-.0*9388 

.726*33 

-.0*6065 

.7*37*3 

-.0*2296 

.7616*2 

-.038850 

.779550 

-.035991 

.797188 

-.033529 

.81*513 

-.031*** 

.831368 

-.029735 

.8*7719 

-.028310 

.863*93 

-.027230 

.878523 

-.026*50 

.892802 

-.025925 

.906336 

-.0256*1 

.9190*3 

-.025539 

.9308*1 

-.025569 

.9*1715 

-.025689 

.951668 

-.025861 

•960696 

-.026061 

.96880* 

-.026275 

.975996 

-.026*63 

.982266 

-.026675 

.987613 

-.026858 

.992033 

-.027036 

.995503 

-.027211 

• 99799* 

-.027367 

.999*97 

-.027*75 

1.000000 

-.02751* 
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TABLE II - MODEL ORIFICE LOCATIONS 
UPPER SURFACE c = 36 INCHES 


DELTA F = 

0.0 DEGS. 

1 DELTA F = 

-10.0 DEGS. 

ORIFICE 

x/c 

y/c 

z/c 

ORIFICE 

x/c 

y/c 

z/c 

1 

.0001 

.0747 

.0022 

32 

.8982 

.0877 

-.0029 

2 

.0052 

.0768 

.0144 

33 

.9494 

.0752 

-.0055 

3 

.0101 

.0776 

.0195 

34 

.9698 

.0833 

-.0058 

4 

.0150 

.0790 

.0231 





5 

.0201 

.0804 

.0261 

DELTA F = 

-5.0 DEGS. 

6 

.0251 

.0818 

.0287 





7 

.0301 

.0833 

.0310 

32 

.8992 

.0877 

-.0049 

8 

.0400 

.0856 

.0351 

33 

.9500 

.0752 

-.0120 

9 

.0500 

.0879 

.0387 

34 

.9703 

.0833 

-.0141 

10 

.0600 

.0902 

.0420 





11 

.0751 

.0952 

.0463 

DELTA F = 

5.0 DEGS. 1 

12 

.1000 

.0891 

.0524 





13 

.1500 

.0798 

.0619 

32 

.9006 

.0877 

-.0093 

14 

.2000 

.0703 

.0693 

33 

.9494 

.0752 

-.0251 

15 

.2500 

.0809 

.0749 

34 

.9690 

.0833 

-.0306 

16 

.3000 

.0915 

.0789 





17 

.3500 

.1008 

.0814 

DELTA F = 

10.0 DEGS. 

18 

.4000 

.0909 

.0826 





19 

.4500 

1.0754 

.0825 

32 

.9010 

.0877 

-.0115 

20 

.5000 

.0939 

.0810 

33 

.9483 

.0752 

-.0315 

21 

.5501 

.0844 

.0781 

34 

.9673 

.0833 

-.0388 

22 

.6000 

.0738 

.0735 





23 

.6250 

.0826 

.0704 

1 DELTA F = 

12.5 DEGS. 1 

24 

.6500 

.0923 

.0668 





25 

.6750 

.0973 

.0626 

32 

.9012 

.0877 

-.0127 

26 

.7000 

.0887 

.0573 

33 

.9475 

.0752 

-.0347 

27 

.7250 

.0784 

.0508 

34 

.9662 

.0833 

-.0428 

28 

.7500 

.0719 

.0426 





29 

.7751 

.0769 

.0335 

Orifices 32, 33, 34 change with 

30 

.8001 

.0868 

.0244 

flap deflection 


31 

.8500 

.0993 

.0073 

i 




32 

.90 00 

.0877 

-.0071 





33 

.9500 

.0752 

-.0185 





34 

.9700 

.0833 

-.0224 
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TABLE II CONTINUED - MODEL ORIFICE LOCATIONS 
LOWER SURFACE c = 36 INCHES 


DELTA F = 

= 0.0 DEGS. 


DELTA F 

' = -10.0 

i DEGS. 


ORIFICE 

x/c 

y/c 

z/c 


ORIFICE 

x/c 

y/c 

z/c 

101 

.0001 

.0740 

-.0019 


132 

.9014 

.0877 

-.0213 

102 

.0053 

.0756 

-.0099 


133 

.9507 

.0750 

-.0126 

103 

.0101 

.0769 

-.0126 


134 

.9705 

.0833 

-.0096 

104 

.0151 

.0784 

-.0147 






105 

.0201 

.0798 

-.0165 


DELTA F 

II 

J. 

• 

o 

DEGS. 


106 

.0250 

.0813 

-.0181 






107 

.0301 

.0828 

-.0196 


132 

.9008 

.0877 

-.0235 

108 

.0400 

.0852 

-.0221 


133 

.9506 

.0750 

-.0192 

109 

.0500 

.0874 

-.0244 


134 

.9706 

.0833 

-.0180 

110 

.0600 

.0896 

-.0265 






111 

.0750 

.0947 

-.0293 


DELTA F 

= 5.0 DEGS. 


112 

.1001 

.0887 

-.0334 






113 

.1501 

.0794 

-.0400 


132 

.8990 

.0877 

-.0279 

114 

.1999 

.0698 

-.0454 


133 

.9488 

.0750 

-.0323 

115 

.2500 

.0804 

-.0497 


134 

.9687 

.0833 

-.0345 

116 

.3000 

.0910 

-.0533 






117 

.3500 

.1004 

-.0561 


DELTA F 

= 10.0 DEGS. 


118 

.4001 

.0903 

-.0582 






119 

.4500 

.0750 

-.0595 

i 

1 132 

1 .8978 

.0877 

-.0299 

120 

.4999 

.0933 

-.0600 


133 

.9470 

1 .0750 

-.0387 

121 

.5500 

.0839 

-.0598 


134 

.9666 

.0833 

-.0426 

122 

.5999 

.0731 

-.0586 






123 

.6248 

.0819 

-.0575 


DELTA F 

= 12.5 DEGS. 


124 

.6499 

.0916 

-.0560 






125 

.6749 

.0966 

-.0539 


132 

.8971 

.0877 

-.0309 

126 

.6999 

.0880 

-.0509 


133 

.9459 

.0750 

-.0418 

127 

.7249 

.0777 

-.0464 


134 

.9654 

.0833 

-.0466 

128 

.7499 

.0712 

-.0411 






129 

.7750 

.0763 

-.0367 


DELTA F 

= 60.0 DEGS. (Split Flap) 

130 

.8000 

.0862 

-.0332 






131 

.8499 

.0987 

-.0282 


135 

.8083 

.0833 

-.0504 

132 

.9000 

.0877 

-.0257 


136 

.8361 

.0833 

-.0985 

133 

.9500 

.0752 

-.0258 


137 

.8639 

.0833 

-.1466 

134 

.9700 

.0833 

-.0263 


138 

.8917 

.0833 

-.1947 





Orifices 

132, 133, 134 change 





with flap deflection 
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APPENDIX A 


This appendix contains a computer listing of the section 
characteristics for the NASA NLF(1)-0414F airfoil section. Standard 
low— speed wind-tunnel boundary conditions have been applied to the 
data. 
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APPFNOT X A.- SECTION CHAP ACTEPISTICS 


PUNS 3,4,6 

P ■ 1C.0 MILL I PN 

M • 0.1? DFLTA 

F • 0 OEG . 

PMA,HFG. 

LIFT 

0 P AG 

PITCHING-MOMENT 


COFFFICTFNT 

coefficient 

COEFFICIENT 

-3,00 

.054 

.0057 

-.0701 

-3.00 

.171 

.0048 

-.0726 

-7.97 

.176 

.0052 

-.0728 

-2.44 

.236 

.0041 

-.0745 

-1.94 

.291 

.0034 

-.0758 

-1.87 

.300 

.0033 

-.0763 

-1.41 

.35? 

.0029 

-.0774 

-.94 

.409 

.0027 

-.0790 

-.9? 

.407 

.0027 

-.0784 

-.41 

.465 

.0033 

-.0798 

.0* 

.5] 2 

.0044 

-.0801 

.07 

.513 

.0055 

-.0802 

.*59 

.568 

.0060 

-.0806 

1.14 

.626 

.0065 

-.0810 

2. 74 

.744 

.0075 

-.082* 

3.12 

.837 

.0084 

-.0833 

4.17 

.942 

.0094 

-.0836 

5.17 

1.039 

.0107 

-.0832 

4,16 

1.126 

.0118 

-.0817 

7.16 

1.199 

.0127 

-.0789 

7.17 

1.207 

**♦* 

-.0789 

8.17 

1.277 

.0145 

-.0758 

8.22 

1.287 

**** 

-.0752 

9.20 

1.358 

**** 

-.0722 

10.21 

1.431 

+ *** 

-.0690 

10.21 

1.439 

*+*♦ 

-.0694 

11.23 

1.607 

** + ♦ 

-.0672 

12.27 

1.577 

**** 

-.0635 

13.24 

1.639 

**** 

-.0608 

14.37 

1.707 

**** 

-.0599 

15.19 

1.753 

**** 

-.0589 

16.30 

1.801 

+ **♦ 

-.0612 

17.23 

1.820 

*** + 

-.0607 

17.75 

1.829 

**** 

-.0576 

17.95 

1.827 

**** 

-.0569 
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APPEND! X A .- 


SECTION CHAP ACTEPISTTC5 


PUN 7 

P • 8.1 MILLION 

M - 0.09 DELTA 

F - 0 DEG. 

PHA t OFG • 

LIFT 

COEFFTCIFNT 

DRAG 

COFFF ICIFNT 

P1TCHING-H0HFNT 

COEFFICIENT 


.17? 

.0050 

-.0712 

-2.54 

.7?6 

.0044 

-.0734 

-1.93 

.?93 

.0037 

-.0751 

-1.60 

.**31 

.0029 

-.0762 

-1.01 

.401 

.0029 

-.0704 

-.60 

. 4 c P 

.0030 

-.0786 

.0? 

.6 1U 

.0036 

-.0791 

. 59 

.566 

.0064 

-.0802 

1.13 

.622 

.0071 

-.0808 

3.16 

. 7?7 

.0066 

-.0817 

3.17 

• P 34 

.0100 

-.0832 

4.20 

.93? 

.0110 

-.0028 

■'.IT 

1.019 

.0124 

-.0821 

6.70 

1.103 

.0154 

-.0796 

«.23 

1.2*5 

.023? 

-.0736 

10.31 

1.3R* 

**** 

-.0655 

12.36 

1 • 5 ?4 

*** + 

-.0599 

16.64 

1.659 

**** 

-.0562 

1 6 , 4 P 

1.761 

**** 

-.0596 

17. 4P 

1.767 

♦ * + ♦ 

-.0594 

IP. 34 

1.79P 

*♦** 

-.0580 


ORIGINAL PAGE FS 
OF POOR QUALITY 
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APPENDIX A.- SECTION 

CHARACTERISTICS 


PUNS 8,9 

P ■ 6.1 M TL L IOK 

M - 0.07 DELTA 

F • 0 OEG, 

A l °HA » OE G • 

LIFT 

DRAG 

pitching-moment 


COFFPTCTFNT 

CHEFF ICTFNT 

COEFFICIENT 

-A. 02 

.062 

.0058 

-.0701 

-3.00 

.178 

.0052 

-.0727 

-2.02 

.273 

.0032 

-•07A2 

-1.39 

• 3 A A 

.0032 

-.0751 

-.89 

. A17 

.0032 

-.0771 

• OA 

• 5 2P 

.00*6 

-.0809 

. *59 

.582 

• 00A3 

-.0817 

1.17 

.618 

.0065 

-.0308 

2.11 

.728 

.0089 

-.0830 

2.19 

.732 

.0093 

-.0821 

3.1A 

.P21 

.0106 

-.0822 

3.16 

.831 

.0106 

-.0835 

A.1A 

.905 

.0120 

-•0817 

A. 17 

.915 

.0122 

-.0817 

3 . 2 A 

1.009 

• 015A 

-.0800 

6.2A 

1.073 

.020A 

-.077A 

3. 2P 

1.219 

* ** + 

-.0703 

10.32 

1.351 

**♦* 

-.0613 

12. 3P 

l.«10 

*** + 

-.0585 

1A.AA 

1.626 

** + * 

-.055A 

16.36 

1 . 7 A 2 

*** + 

-.0565 

17. A3 

1.766 

* *** 

-.0585 

18. A5 

1.P18 

* *♦ + 

-.0606 


ORIGINAL PAGE k-i 
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APPENDIX A.- SECTION C HAP AC TEP I ST IC S 


PUN 10 

r . 4.4 MULION 

M • 0.05 DELTA 

F ■ 0 DEG. 

PHAjDFG. 

LIFT 

OPAG 

PITCHING- MOMENT 

COEF^ICTf NT 

COFPF ICIFNT 

COEFFICIENT 

-4.07 

.034 

.006? 

-.0678 

-3.04 

.155 

.0052 

-.0713 

-2.51 

• ? 16 

.0037 

-.0735 

-1.04 

,?P? 

.0030 

-.0754 

-1.0? 

.384 

.0038 

-.0767 

.04 

.534 

.0038 

-.0796 

.50 

.599 

.0040 

-.0810 

1.14 

.626 

.0048 

-.0812 

?.0? 

.60 5 

.0007 

-.0805 

3.20 

.705 

.011? 

-.0785 

4. IP 

.07P 

.0138 

-.0785 

5.01 

.071 

.0172 

-.0780 

6.?6 

1.012 

♦ *** 

-.0696 

0.26 

1.160 

*** + 

-.0625 

10.46 

1.290 

**** 

-.0549 

12.44 

1.44R 

**** 

-.0518 

14.44 

1.560 

* ♦* ♦ 

-.0441 

16.46 

1.662 

*** + 

-.0313 

17.55 

1.703 

** + ♦ 

-.0310 

l w . 47 

1.757 

***♦ 

-.0295 
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APPPNOIX A.- SECTION C HA P AC TFP I ST I CS 


PUNS 11,12 

P - 3.0 MILLION 

M ■ 0.07 OEITA 

F - 0 OFG, 

ALPHA, OFG. 

LIFT 

CnFFFTCTFNT 

DRAG 

CnFFF ICIFNT 

PITCHING-MOMENT 

COEFFICIENT 

-A. 00 

.079 

.0073 

-.0700 

-3. A9 

.12P 

.0066 

-.0695 

-7.0* 

.IPO 

• 00A6 

-.0728 

-2,60 

. 2 1 A 

. 00A6 

-.0723 

— 7 .A? 

• 2 5 A 

. 00A7 

-.075? 

-1.9* 

.30? 

.0051 

-•07A A 

-.PA 

. A36 

.00*1 

-.0789 

-.AO 

• AP6 

• OOA9 

-.0797 

.01 

.*39 

• 0 0A6 

-.0796 

.08 

.f A2 

• 0 OA 7 

-.0806 

.*7 

.601 

,00A6 

-.0817 

1.1* 

• 66 A 

. 0 OA 7 

-.0819 

1.66 

.708 

.0052 

-.0815 

2.2A 

.7*2 

• OOP A 

-.0826 

•>.16 

.819 

.0126 

-.0805 

A. 17 

. 8 8 A 

.0206 

-.0757 

5.18 

. 9 A2 

*** + 

-.0721 

*.20 

.919 

**** 

-.0715 

6. 26 

.992 

**** 

-.0661 

*.2A 

1.167 

*** + 

-.0621 

10.31 

1.277 

+ * + + 

-•052A 

12. A7 

1 . A 39 

** + + 

-. 0A55 

1A. A3 

1.523 

*** + 

-.0353 

16. AT 

1.593 

**** 

-.0329 

17. A7 

1.6A7 

**** 

-•03A2 

1*. A3 

1.656 

**** 

-• OAOO 

18. A2 

1.62P 

**** 

-•0A13 


ORIGINAL PAGE 13 
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APPENDIX A.- 


SFCTIDN CHARACTERISTICS 


RUN 13 


10.0 MILLION m - 0.30 DELTA 


• 0 DEG. 


alpha*dfg. 


LIFT 

coefficient 


DRAG 

COEFFICIENT 


PITCHING-MOMENT 

COEFFICIENT 


-4 • 06 

» 0 AQ 

-2.99 

.161 

-2.45 

. 2A7 

-1.95 

.308 

-.94 

. A 27 

-.90 

• A33 

-.71 

. A5 A 

— • * 3 

. A 73 

.0« 

.540 

1.09 

.645 

?.?6 

.772 

3.1? 

.86? 

4.19 

. 96A 

•>.14 

1.046 

6.2* 

1.1A1 

8.30 

1 • ?9A 

10 • 3 7 

1.445 

12. A3 

1.583 

13. S3 

1.547 

1A.AA 

1.533 

15.30 

1 • A 5 2 

16. A? 

1.442 


0060 

-.0727 

0053 

-.0757 

0047 

-.0775 

0036 

-.0798 

0029 

-.0819 

00?9 

-.0819 

0032 

-.0«26 

00A9 

-.0832 

0062 

-.0844 

0075 

-.0850 

0086 

-.0854 

0096 

-.0858 

0111 

-.0845 

0120 

-.0819 

0133 

-.0783 

,0203 

-.0670 

*♦ + * 

-.0589 

* + * + 

-.0524 

♦ *** 

-.0309 

***♦ 

-.0233 

**** 

-.0263 

**** 

-.0327 
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APPENDIX A.- 


SECTION CHARACTERISTICS 


PUN 1 « ALPHA ■ -] OF G . LIFT COFFFICTFNT ■ 0.4 DELTA F 


MILL ION) 

M AC N 

DP AG 


NIIMRFP 

COEFFJCJ 

3.0 

.14 

.0045 

4.5 

.05 

• 0038 

6 .1 

.07 

.0032 

B.l 

.0° 

.0029 

9.2 

.06 

.0029 

10.1 

.12 

.0027 

10.1 

.11 

.0027 

10.1 

.06 

.0028 

11.1 

.07 

.0028 

1?.? 

.OB 

.0029 

13.1 

.OB 

.0031 

14.0 

.09 

.0037 

14.6 

.09 

.0037 

1*5.0 

.09 

.0041 

15.1 

.10 

.0042 

16.0 

.10 

.0044 

16.2 

.10 

.0043 

17.1 

.11 

.0045 

IP .1 

.11 

.0055 

20.0 

.13 

.0058 

22.0 

.14 

.0060 


ORIGINAL PAGE E§ 
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APpFNnry J,- 5FCTIHN 

CHARACTERISTICS 


RUM 1*> 

R - 9.5 MILLION 

M ■ 0.40 DELTA 

F • 0 DEG. 

URHA,r>FG. 

LIFT 

DRAG 

PI tchtng-mohent 


COECRTCTFNT 

COEFFICIENT 

COEFFICIENT 

-3.04 

.174 

.0056 

-.0773 

-2.5? 

.241 

.0051 

-.0794 

-?.01 

.706 

.0037 

-.0016 

-.97 

.434 

.0030 

-.0048 

-.4ft 

,4QR 

.0030 

-.0863 

.09 

. 560 

.0059 

-.0873 

1.13 

.670 

.0076 

-.0878 

1.64 

.725 

.008? 

-.0880 

2.15 

.777 

.00P8 

-.0878 

3.2? 

• B 75 

.0104 

-.0852 

4.17 

.053 

.0115 

-.0819 

5.16 

1.037 

.014? 

-.0773 

6. ?6 

1.127 

.0183 

-.0704 

RUN 70 

R - 7.0 MILLION 

M - 0.15 DELTA 

F ■ 0 DFG. 


( TURBUL 4 TOP TAPE 

t ON) 


ALPHA. DEG . 

l IFT 

DRAG 

pitching-mdment 


COFFF IC IENT 

COFFF IC TFNT 

COEFFICIENT 

-3.03 

.166 

.0050 

-.0714 

-7.51 

• ? 2 5 

.0041 

-.0736 

-1.99 

• 282 

.004? 

-.0742 

-1.47 

.345 

.0041 

-.0760 

-.94 

.403 

.0041 

-.0765 

.06 

.521 

.0043 

-.0788 

1 .13 

.637 

.0044 

-.0802 

1.63 

• 6 R 0 

.0060 

-.0806 


° B ' G 'nOW Q oPkLtTV 

0 f POOH ^ 
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APPENDIX A 


SFCTinM CHARACTERISTICS 


PUN 73 

R - 4.0 MILLION 

M • 0.20 DELTA 

F ■ 0 OEG. 


(TUP PUL AT OP TAPF 

, ON) 


A! PMA/DFG. 

LIFT 

DRAG 

pitching-moment 


coeffictfnt 

cofff icient 

COEFFICIENT 

-3.04 

.154 

.0084 

-.0708 

-2. *3 

.231 

.0030 

-.0727 

-7.04 

.268 

.0038 

-.0742 

-1,52 

.328 

.0038 

-.0751 

-1.01 

• 30 3 

.0038 

-.0758 

-.40 

.448 

.0030 

-.0774 

.Oft 

.51? 

.0040 

-.0785 

.50 

.570 

.0040 

-.0796 

1.14 

.621 

.005? 

-.0790 


PUN 74 

P « 6.1 

MILLION M - 0.07 DELTA 

F ■ 0 OEG. 


(TURRU 

LATOR TAPF» ON) 


At PHA.DFG, 

LIFT 

DRAG 

pitching-moment 


COEFFTCIF 

NT COEFFICIENT 

COEFFICIENT 

-3.04 

.154 

.0053 

-.0700 

-P.51 

.213 

.0030 

-.0720 

-2.00 

.2 72 

.0033 

-.0737 

-1.47 

.331 

.0033 

-.0745 

-.07 

.380 

.0033 

-.075ft 

-.43 

.453 

.0034 

-.0771 

.08 

.*09 

.0035 

-.0776 

.6? 

.563 

.0044 

-.0786 

1.15 

.612 

.0064 

-.0790 


ORIGINAL PAyH m 
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APPFNHiy A.- SECTION CHARACTERISTICS 


PUN 26 P ■ 8.1 MILLION m • o.lO DELTA F ■ 0 OEG. 

( TUPRUt ATOR TAPE, ON) 


AL p HA» nEG • 

l IPT 

coeffictfnt 

DRAG 

COFFF ICIFNT 

PITCHTNG-MOMENT 

COEFFICIENT 

-3.0? 

.160 

.005? 

-.0707 

-2.54 

.215 

.0066 

-.0722 

-7 .01 

.276 

.0035 

-.0761 

-I. 50 

.333 

.0031 

-.0755 

-1.2* 

.363 

.0031 

-.0761 

-.96 

.399 

.0031 

-.0766 

-.68 

.669 

.0032 

-.0776 

.06 

.506 

.0037 

-.0786 

.58 

• 5 59 

.0053 

-.0791 

1.11 

.611 

.0069 

-.0797 


PUN 27 

R ■ 10.1 million 

M • 0.1? dflta 

F • 0 OEG. 


(TURBHLATOR tape 

, ON) 


ALPHA, DEG. 

LIFT 

DRAG 

PITCHING-MOMENT 


COFEFICTFNT 

COEFFICIENT 

COEFFICIENT 

-3.03 

.163 

.0052 

-.0713 

-3.56 

.218 

.0066 

-.0727 

-2.00 

.281 

.0038 

-.0767 

-1.69 

.339 

.0033 

-.0760 

-1.76 

.367 

.0031 

-.0763 

-.07 

.396 

.0031 

-.0770 

-.97 

.398 

.0031 

-.0772 

-.71 

.627 

.0031 

-.0778 

-.66 

.656 

.0036 

-.0782 

• 08 

.507 

.0052 

-.0793 

.57 

.560 

.0058 

-.0799 

1.11 

.615 

.0072 

-.0803 
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PIJN ?R 

APPENDIX A.- SFCTIflN CHARACTERISTICS 
P • 10.0 MILLION H - 0.23 DELTA 

F - 0 DEG. 

ALPHAtDFG. 

LIFT 

DRAG 

pitching-moment 


COEFFICIENT 

COEFFICIENT 

COEFFICIENT 

-3.00 

.171 

.0051 

-.0732 

-2.56 

.224 

.0047 

-.0747 

-1.94 

.296 

.0035 

-.0767 

-1.48 

.351 

.0030 

-.0781 

-.96 

.40P 

.0029 

-.0794 

-.47 

.46? 

.0030 

-.0806 

.OP 

.522 

.0043 

-.0814 

.60 

.575 

.0056 

-.0819 

1.14 

.632 

.0070 

-.0822 

’.19 

.746 

.0081 

-.0831 

3.15 

• P48 

.0092 

-.0838 

4. IP 

.950 

.0106 

-.0836 

P.IO 

1.042 

.0121 

-.0820 

6.3? 

1.132 

.0128 

-.0782 

P.36 

1.293 

**** 

-.0710 

10.36 

1.438 

**** 

-.0626 

12 • 3P 

1.5e3 

♦ *** 

-.0583 

14.45 

1.699 


-.0546 

15.52 

1.742 

**** 

-.0556 

16.46 

1.750 

*♦* + 

-.0519 

14. PO 

1.657 


-.0287 

17.32 

1.496 

♦ *** 

-.1381 
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APPENDIX A.- 


SECTIHM CHARACTERISTICS 


RUNS 20,30 

R ■ 10.1 NT LI I ON 

m • 0.12 DFLTA 

F • 5 DEG. 

ALPHA, OFG. 

LIFT 

cofffjcifnt 

DRAG 

rnFFP ICTFNT 

pitching-mohent 

COEFFICIENT 

-2.98 

• 30P 

.0030 

-.1195 

—2.52 

.45 4 

.0034 

-.1215 

-1.07 

.*10 

.0020 

-.1236 

-1.74 

• 5 45 

.0028 

-.1230 

-1 . 74 

.546 

.002* 

-.1263 

- 1 . 4 * 

.*74 

.0020 

-.1261 

-.01 

.610 

.0036 

-.1231 

-.40 

.660 

.00^0 

-.1230 

,n« 

.714 

.0071 

-.1223 

.OP 

.716 

.0067 

-.1223 

1.10 

• P17 

.0082 

-.1216 

7. IP 

.023 

.0093 

-.1206 

7.17 

1.020 

.0103 

-.1197 

4.20 

1.115 

.0112 

-.1181 

4.24 

1.202 

.0126 

-.1150 

6.33 

1.2P0 

.0136 

-.1097 

«.34 

1.414 

474 * 

-.0989 

10.30 

1.553 

4444 

-.0908 

12.44 

1.685 

4444 

-.0866 

14.47 

1.802 

4444 

-.0833 

16.46 

l.PfcO 

4444 

-.0835 

16.00 

I.P76 

4444 

-.0828 

17.40 

1.P72 

4444 

-.0796 

IP. 02 

1.BP4 

44*4 

-.0828 
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APPFNDIX A 


SECTION CHARACTERISTICS 


PUN 31 P ■ 6.1 MILLION m . o.07 DELTA F • 5 DEG. 


ALPHA, OFG. 

LIFT 

DRAG 

pitching-moment 


COFFFTCTFNT 

COEFF ICIENT 

COEFFICIENT 

-*.0 K 

.265 

.0056 

-.11*1 

-3.5* 

• 325 

.00*6 

-.1169 

-3.02 

.380 

.0036 

-.1196 

-2.53 

.*** 

.0035 

-.1209 

-1.99 

• 5C3 

.0035 

-.1212 

-1.75 

.531 

.0035 

-.1212 

-1.50 

• 5 58 

.0035 

-.121* 

-1.50 

• 5 59 

.0035 

-.121* 

— . 96 

.819 

.0037 

-.1222 

-.*8 

.87? 

.0035 

-.1232 

.0*5 

.713 

.00*6 

-.1217 

1.13 

.798 

.OOP* 

-.1109 

2.1* 

.889 

.0101 

-.1173 

3.1« 

.979 

.0118 

-.1150 

*.19 

1.05 8 

.0128 

-.1117 

“.1R 

1.128 

.01*0 

-.1069 

6. 2* 

1.201 

.01*5 

-.1023 

R • 30 

1.3*1 

**+* 

-.0920 

10. 3P 

1 • *8 5 

♦ *** 

-.08*6 

17. *3 

1.810 

+ +♦* 

-.0820 

1* • *5 

1.7*3 

*** + 

-.0809 

16. *2 

1.P27 


-.08*6 

15.9* 

1.835 

**** 

-.083* 

17.50 

1.833 

*+** 

-.0779 

10.32 

1.768 

***♦ 

-.0685 
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APPENDIX A.- SECTION CHARACTERISTICS 


R»IN 32 

P • 3.0 MILLION 

m • 0.0? DELTA 

F ■ 5 DEG. 

PHA.DFG. 

LIFT 

DRAG 

ritching-nohent 


COFFFTCIfNT 

COEFFICIENT 

CnEFFICIENT 

.08 

.725 

**♦* 

-.1215 

2. 17 

. P 52 


-.1111 

4.18 

. 078 

**** 

-.1001 

6.23 

1.118 

*** + 

-.0908 

8.31 

1.294 

**** 

-.0853 

9.31 

1.362 

**** 

-.0802 

10.33 

1.429 

**** 

-.0777 

11.38 

1.491 

**** 

-.0735 

12.43 

1.556 


-.0696 

13.42 

1.612 

**** 

-.0639 

14.41 

1.652 

* *** 

-.0630 

18.45 

1.702 


-.0579 

16.49 

1.724 


-.0553 

17.50 

1.7*8 

*♦♦♦ 

-.0600 

10. 2* 

1.717 

**** 

-.0603 
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APPENDIX A 


section chap actepistics 


PUN? 33>3* 

P • 3.1 MILLION 

M ■ 0.09 DELTA 

F • 5 DFG. 

'HA * DE G • 

LIFT 

COCCFTCIFNT 

0 PAG 

COFFF IC I ENT 

PITCHING-MOMENT 

COEFFICIENT 

-3.5* 

.326 

.0048 

-.1166 

-3.30 

.357 

.0043 

-.1175 

-3.04 

.3pp 

.0038 

-.1186 

-P.73 

.424 

.0034 

-.1196 

-2.51 

.450 

.0032 

-.1204 

-2.00 

.509 

.0031 

-.1220 

-1.74 

.540 

.0030 

-.1228 

-1.49 

.568 

.0030 

-.1231 

-1.22 

.596 

.0030 

-.1237 

-.97 

.619 

.0030 

-.1233 

-.71 

.444 

.0031 

-.1231 

-.45 

.666 

.0041 

-.1225 

-.14 

.691 

.0053 

-.1214 

.04 

.709 

.0061 

-.1211 

.5* 

.756 

.0077 

-.1199 

l.ll 

.303 

.0084 

-.1201 

7.14 

.003 

.0097 

-.1194 

4.19 

1 • 09* 

.0118 

-.1160 

4.33 

1.389 

+ ♦+ + 

-.0972 

12.42 

1.660 

**** 

-.0830 

14.44 

1.781 

***♦ 

-.0828 

15.47 

1.330 

*+** 

-.0855 

14.49 

1.360 

***♦ 

-.0852 

17.46 

1.867 

**** 

-.0813 

13.31 

1.359 

**** 

-.0781 
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4 PPF NO T X A 


SECTION CHAPACTEPISTICS 


PUNS 35*36 

P ■ 10.1 MTLLIPN 

M ■ 0.12 OFLTA 

F ■ 10 DEG. 

PHAfOFG. 

LIFT 

COEFFICIENT 

OP AG 

coefficient 

pitchtng-homent 

coefficient 

-*.io 

.364 

.0054 

-.1568 

-4.59 

.423 

.0051 

-.1585 

-4.03 

.493 

.0043 

-.1609 

-’.*2 

.55* 

.0037 

-.1633 

-3.98 

.619 

.0034 

-.1655 

-2.49 

.676 

.0031 

-.1671 

-2.46 

.681 

.0032 

-.1674 

-2.27 

.698 

.0031 

-.1670 

-T .90 

.7?1 

.0031 

-.1665 

-1.97 

.722 

.0030 

-.1659 

-1.72 

.737 

.0030 

-.1639 

-1.49 

.756 

.0035 

-.1634 

-.92 

.79* 

.0065 

-.1607 

.11 

. 8 90 

.0086 

-.1581 

1.1* 

.986 

.0100 

-.1556 

P.18 

1.079 

.0110 

-.1526 

4.24 

1.254 

.0128 

-.1458 

4.26 

1.398 

***♦ 

-.1355 

8.26 

1.516 

**** 

-.1248 

10.33 

1.649 

**** 

-.1139 

12.39 

1.779 

**** 

-.1088 

13.41 

1.835 


-.1066 

14.46 

1.883 

**** 

-.1064 

15.44 

1.916 


-.1069 

16.46 

1.932 

♦ *** 

-.1014 

17.46 

1.Q36 

*♦** 

-.0955 


32 
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APPENDIX A « - SFCTION CHAO ACTEP 1ST JC6 


Pl'N 37 P ■ 8.1 MILLION m . o.lO DELTA F ■ 10 DEG. 


alpha » DEG • 

LIFT 

DRAG 

PITCHING-MOMENT 


COEFFICIENT 

COEFFICIENT 

COEFFICIENT 

-5. OP 

• 3 61 

.0056 

-.1567 

-4.58 

.421 

.0041 

-.1580 

-A. 02 

.490 

.0042 

-.1613 

-*.5? 

.549 

.0037 

-.1631 

-3.04 

.604 

.0035 

-.1640 


.664 

.0032 

-.1650 

-2. 25 

.694 

.0033 

-.1656 

-1.97 

.724 

.0032 

-.1660 

-1.71 

.742 

.0033 

-.1643 

-1.49 

.759 

.003? 

-.1633 

-1.48 

.759 

.0033 

-.1632 

-.99 

.795 

.0051 

-.1608 

-.41 

.833 

.0077 

-.1573 

• o« 

• P73 

.0087 

-.1555 
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APPFNHTX a.- SFCTIHN 

characteristics 


PUNS 

*1 #*2 p • 6.1 MILLION 

* • 0.07 OELTA 

F ■ 10 DFG . 

PHA,[>FG. 

LIFT 

OP AG 

PITCHING- MO NFNT 


CnFFFICTFNT 

CHF^F JCTGNT 

C HE F F IC IF NT 

-5.0* 

• 357 

.0059 

-.15*2 

-*. 5*! 

.*19 

.0052 

-.1572 

-*.03 

.*86 

.00*2 

-.1605 

-3.?? 

, 54 ' 

.0038 

-.162* 

-3.0* 

.60? 

.0037 

-.1639 

-?.*5 

.669 

.0037 

-.1658 

-?.oo 

.73? 

.0037 

-.1668 

-l.** 

.777 

.0038 

-.1659 

-.93 

.815 

.0039 

-.1627 

-.** 

.836 

.0062 

-.1571 

.07 

.865 

.0088 

-.1537 

• *8 

.90* 

.0098 

-.1517 

1.1* 

.<550 

.0108 

-.1500 

2.18 

1.036 

.01?1 

-.1*68 

3.16 

1.11* 

.0136 

-.1*30 

*.?0 

1.187 

***♦ 

-.1379 

6. 7* 

1.320 

♦ *** 

-.1250 

8.72 

1 . * 57 

*** + 

-.1159 

10. 37 

1.596 

*** + 

-.1088 

12.3* 

1.716 

* + ** 

-.1036 

1* . *7 

1.83* 

**** 

-.1030 

1 * • *8 

1.876 

**** 

-.1039 

16. *3 

1.896 


-.101* 

17.52 

1.878 


-.0897 

1«.09 

1.8** 


-.085* 
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APPENDIX A.- SECTION CHARACTERISTICS 


pun A3 

P « 3.0 HILLION 

M • 0.07 DELTA 

F ■ 10 DEG. 

HA, OFG. 

LIFT 

DRAG 

PITCHING- HOMFNT 


coefftctfnt 

COEFFICIENT 

COEFFICIENT 

-5.58 

.307 

.0073 

-.1496 

-5.07 

.3 70 

.0064 

-.1528 

-4. 5* 

.435 

.0050 

-.1572 

* 

0 

• 

1 

.497 

.0049 

-.1591 

-3.5? 

.555 

.0049 

-. 1612 

-3.0? 

.615 

.0050 

-.1618 

-? • 50 

.67? 

.0051 

-.1624 

-1.99 

.700 

.0052 

-.1618 

-1.45 

• 7 PQ 

.0054 

-.1646 

-.94 

.843 

.0056 

-.1656 

-.43 

.904 

.0055 

-.1674 

.00 

.94? 

.0055 

-.1635 

.60 

.943 

.0079 

-.1542 

1.1? 

.950 

.0109 

-.1462 

? • 1 5 

1.006 

.0137 

-.1386 

4 , ?1 

1.125 

**** 

-.1245 

6.15 

1.255 

**** 

-.1154 

8.26 

1.399 

**+♦ 

-. 1076 

10.37 

1.532 

**** 

-.0994 

t?.41 

1.656 

**♦* 

-.0901 

14.44 

1.765 

** + ♦ 

-.0969 

15.41 

1.795 


-.0867 

15.47 

1.7R0 

**** 

-.0733 

17.47 

1.820 

*♦** 

-.0836 

15. 1* 

1.795 

+ ♦♦* 

-.0843 
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APPENDIX A.- SFCTIDN C H AR A<“ TfR T S TI C S 
PIIN5 44,45 P ■ 10.1 MILLION m - 0.1? OFLTA F ■ -5 DEG. 

A I PH A » OFG . L I PT 0 P AG PITCHING-MOMENT 



rOFFFTCIFNT 

COEFFICIENT 

COEFFICIENT 

-5. If 

-.324 

.0064 

-.0175 

-4.00 

-.108 

.0060 

-.0200 

-3.02 

-.072 

.0058 

-.0227 

-?.08 

.034 

.0054 

-.0266 

-l.M 

.OOP 

.0047 

-.0277 

-1.04 

.154 

.0020 

-.0290 

-.71 

.187 

.0028 

-.0298 

-.47 

.21? 

.0027 

-.0301 

— • 4f 

.220 

.0027 

-.0307 

• Of 

.278 

.0031 

-.0319 

.57 

.332 

.0047 

-.0327 

1.11 

.303 

.0061 

-.0345 

2.13 

.510 

.0067 

-.0377 

3.1« 

• 6?f 

.0075 

-.0408 

4. If 

.735 

• OOP 5 

-.0430 

5.2? 

.«4f 

.0098 

-.0447 

6. ?5 

.040 

.0109 

-.0456 

7.?7 

1.045 

.0119 

-.0457 

P.30 

1.127 

**** 

-.0434 

10.35 

1.204 

* ♦* + 

-.0392 

12.47 

1.434 


-.0342 

14.44 

l.*PO 

*♦* + 

-.0300 

16.43 

l.fOO 

♦ *** 

-.0350 

17.57 

1.722 

♦ *** 

-.0365 
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APPENDIX A 


SECTION CHAP ACTEPISTICS 


PUN 46 

0 • 4.1 MILLION 

M - 0.09 DELTA 

F • -5 DEG. 

PHA.DEG. 

LIFT 

D P AG 

pitching-mhmf 


COEFFICIENT 

COEFFICIENT 

COEFFICIENT 

-3 .07 

-.079 

.0061 

-.0221 

-2,01 

.044 

.0056 

-.0247 

-1.46 

.103 

.0043 

-.0259 

-.99 

.154 

.0031 

-.0268 

-.47 

.212 

.0030 

-.0276 

.04 

.271 

.0030 

-.0290 

. 28 

.301 

.0033 

-.0301 

.49 

.’34 

.0046 

-.0315 

1.03 

.3P5 

.0055 

-.0338 

1.68 

.454 

.0066 

-.0366 

2.14 

.510 

• U070 

-.0384 

3.14 

.420 

.0078 

-.0413 

4,14 

.729 

.0090 

-.0437 

4.20 

.433 

.0104 

-.0453 

4. 21 

.929 

.0114 

-.0453 

7. 24 

1.024 

.0133 

-.04*55 

8.26 

1.103 

+ *** 

-.0429 

10.34 

1.269 

***♦ 

-.0376 

12.41 

1.420 


-.0332 

14.44 

1.556 

*♦** 

-.0302 

14.44 

1.673 

*** + 

-.0353 

17.48 

1.707 

**** 

-.0391 
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APPFNOIX A.- SECTION C H AP AC T FP I S T T C $ 

PUN A 7 p • 6.1 MILLION * ■ 0.07 DELTA F ■ -5 DEG. 


A IPH A » OFG • 

LIFT 

n p ag 

PITCHING-MOMENT 


COFFFTCTFNT 

COFFFICTFNT 

COEFFICIENT 

-3.03 

-.07*' 

.0065 

-.0719 

- 2 . 0 ? 

.040 

.0057 

-.0241 

-1.77 

.065 

.0048 

-.0246 

-1.47 

.006 

.0037 

-.0251 

-.00 

.140 

.0036 

-.0260 

-.47 

.211 

.0036 

-.0281 

.05 

.273 

.0036 

-.0298 


.331 

.0036 

-.0313 

.#0 

.361 

.0036 

-.0321 

1.10 

.304 

.0041 

-.0333 

1.60 

.440 

.0058 

-.0360 

7.14 

.500 

.0070 

-.0389 

3.13 

.614 

.0083 

-.0423 

4.17 

.717 

.0094 

-.0445 

4.20 

• P 16 

.0114 

-.0443 

6. 71 

.005 

.0131 

-.0443 

8.27 

1.07? 

**** 

-.0402 

10.35 

1.734 

♦ *** 

-.0354 

12. 48 

1.301 

**♦* 

-.0303 

14.50 

1.510 

+ *** 

-.0275 

16.37 

1.633 

**** 

-.0339 

17.46 

1.677 

**** 

-.0384 
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APPENDIX A 


SECTION CHARACTERISTICS 


PUN 


ALPHA, OEG 


-3.06 
- 2 . 0 * 
-1.51 
- 1 . 0 ? 
-.4P 
-. 2 ? 
.04 
.30 
.56 
1 . 0 * 
1.59 
*.13 
3.12 
4. IP 
*.lo 
4.10 
7.25 
«.30 
10.33 
12.45 

14.44 

16.44 
17.40 


49 P - 10.1 M 

LIFT 

COEFFICIENT 

-• 2PP 
-.171 
-.10P 
-.Of 5 
.002 
.031 
.059 
.OPP 
.115 
. 1 7P 
.239 
.306 
.427 
• *47 
.659 
.767 
. P 76 
.971 
1.150 
1.318 
1.460 
1.5P6 
1.624 


LL ION M » 0.12 
ORAG 

CnFFF ICIFNT 

.0061 
.0057 
.0055 
.00*3 
• OU37 
.0030 
.0031 
.0033 
.0034 
.0041 
.0049 
.00*7 
.0074 
.0084 
.0093 
.0103 
.0114 
**** 
**♦* 

*♦** 

** + ♦ 


OELTA F ■ -10 OEG. 

PITCHING-MOMENT 

COEFFICIENT 

.0206 
.0158 
.0146 
.0134 
.0131 
.0127 
• 0121 
.0114 
.0114 
.009 2 
.0063 
.0034 
-.0015 
-.0057 
-.0088 
-.0113 
-.0125 
-.0137 
-.0117 
-.0074 
-.0041 
-.0066 
-.0114 
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APPFNHTX a.- section chap ACTEPTSTICS 


PUN 50 

P ■ 8.1 MILLION 

M • 0.10 DELTA 

F • -10 DEG. 

PMA,0FG. 

l I FT 

COEFFICIENT 

DRAG 

C0E c F ICIENT 

PITCHING-MOHENT 

COEFFICIENT 

C 

0 
• 

<v 

1 

-.165 

.0059 

.0184 

-1.46 

— • 10A 

.0057 

.0175 

-.95 

— .0A8 

.0062 

.0166 

-.71 

-.024 

.0043 

.0166 

-.51 

-.007 

.0032 

.0169 

-.72 

.025 

.0032 

.0163 

.01 

.049 

.0033 

.0163 

.56 

.114 

.0034 

.0141 

1.16 

.186 

.0038 

.0103 

1.59 

.241 

.0044 

.0067 

7.09 

.302 

.0053 

.0033 

3.11 

.426 

.0077 

-.0030 

A. 20 

.548 

.0090 

-.0074 

5.20 

.653 

.0101 

-.0103 

6.21 

.759 

.0110 

-.0123 

e. ?8 

.957 

♦ *♦* 

-.0127 

10.30 

1.128 

♦ *+* 

-.0112 

12.39 

1.29? 

*♦** 

-.0075 

14.43 

1.438 

*** + 

-.0042 

16.37 

1.562 

* + * + 

-.0071 

17.45 

1.610 

*** + 

-.0123 

18.37 

1.632 

**♦* 

-.0136 
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A P PfNn T X A •- SFCTTON C HAP AC TE R T ST I CS 

PUNS 51,52 P ■ 6.1 MILLION M ■ 0.07 OELTA F ■ -10 DEG. 

ALPHA, OFG. LIFT DRAG PITCHING-MOMENT 

COEFFICIENT COEFFICIENT COEFFICIENT 


-3.03 

-.781 

-1.97 

-.161 

-.9? 

-.050 

-.51 

-.007 

-.19 

.025 

.02 

.051 

.54 

.112 

1.07 

.175 

1.59 

.235 

2.10 

.799 

2.60 

.366 

1.13 

.430 

4.14 

.541 

5.19 

.648 

6.71 

.744 

7. 73 

.037 

8.35 

.936 

10.33 

1.098 

12.35 

1.261 

14.39 

1.401 

16.47 

1.531 

17.48 

1.580 

18.31 

1.611 


0068 

.0199 

0064 

.0179 

0045 

.0168 

0036 

.0173 

0036 

.0160 

0036 

.0168 

0036 

.0160 

0036 

.0119 

0037 

.0110 

0044 

.0069 

0057 

.0003 

0077 

-.0060 

0098 

-.0091 

0116 

-.0118 

4444 

-.0121 

444 * 

-.0120 

4444 

-.0116 

4444 

-.0083 

4 44 4 

-.0056 

4 444 

-.0019 

4444 

-.0066 

4444 

-.0091 

4444 

-.0167 
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APPENDIX A.- SECTION CHARACTERISTICS 


PUNS 56,57 p • f.l MILLION m ■ 0.07 DELTA F • 60 OEG. (SPLIT FLAP 


ALPHA, DFG. 

LIFT 

COEFFICIENT 

HPACt 

COEFFICIENT 

PITCHING-MOMENT 

COEFFICIENT 

-4.97 

1.331 

♦ * + * 

-.3177 

— ?« 89 

1.557 

***♦ 

-.3248 

-.87 

1.763 

**** 

-.3262 

.17 

1.866 

* * 

-.3261 

1.2? 

1.973 

**** 

-.327? 

2.30 

2.078 


-.3265 

3.27 

2.172 

**** 

-.3243 

4.30 

2.273 

**** 

-.3244 

5.30 

2.379 

***♦ 

-.3293 

6.36 

7.464 

**** 

-.3217 

7.40 

2.561 


-.3204 

8.43 

2.655 

**** 

-.3178 

9.45 

2.7?1 

**** 

-.3108 

9.96 

2.734 

* + ♦* 

-.3034 

10.47 

2.708 

**** 

-.2916 

11.50 

2.605 

♦ *** 

-.2617 

12.49 

2.554 

**** 

-.2443 

13.40 

2.507 


-.3300 

14.50 

P.476 

**** 

-.2247 

14.98 

2.477 

**** 

-.2267 

15.47 

2.435 


-.2267 
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APPEND!* A.- SECTION C HAP ACTFPISTTCS 


PIIN 59 

P • 3.0 MILLION 

* - 0.15 DELTA 

F • 60 0F6 • (SPLIT 

PHA* DEG« 

LIFT 

COFFFICIENT 

DRAG 

CnFFFTCIFNT 

P TTCMTND-MOMpnT 
COEFFICIENT 

-.86 

1.783 


-.3314 

1.23 

1.994 

♦ *** 

-.3321 

3.26 

2.195 


-.3318 

5.31 

2.396 

***♦ 

-.3297 

7.39 

2.580 

**** 

-.3255 

8.45 

2.648 

*♦** 

-.3202 

8.93 

2.661 

**** 

-.3147 

9.50 

2.663 

♦ *** 

-.3069 

9.94 

2.657 

***♦ 

-.2976 

10.48 

2.647 

**** 

-.2088 

10.97 

2.651 

* + ** 

-.2823 

11.50 

2.605 

** + * 

-.2669 

12.46 

2.497 


-.7551 

13.42 

2 .487 

**** 

-.2785 

14.39 

2 .464 

**** 

-.3155 

15.28 

2.393 

**** 

-.3623 

16.16 

2.283 

**** 

-.4417 
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APPENDIX A.- SECTION CHARACTERISTICS 


RIJNS 6 3*64 

R - 10.1 MILLION 

M • 0.12 OF LT A 

F • 0 DEG. 


(POIJGHNFSS 

» ON) 


ALPHA* DE G • 

LIFT 

DRAG 

PITCHING-MOMENT 


COEFFICIENT 

COEFFICIENT 

COEFFICIENT 

-4.07 

.034 

.0084 

-.0704 

-3.02 

.156 

.0080 

-.0727 

-2.00 

.272 

.0081 

-.0749 

-.98 

.387 

.0084 

-.0766 

.03 

.501 

.0087 

-.0786 

1.09 

.619 

.0092 

-.0803 

2.14 

.734 

. 0098 

-.0816 

3. 15 

. 840 

.0109 

-.0822 

4.22 

.946 

.0117 

-.0823 

5.23 

1.040 

.0127 

-.0815 

8.31 

1 .281 

**** 

-.0730 

10.36 

1.431 

**** 

-.0656 

12.4? 

1 .571 

**** 

-.0695 

14.45 

1 .708 

**** 

-.0591 

15.47 

1 .759 


-.0603 

16.47 

1.798 

**** 

-.0648 

17.46 

1.806 

**** 

-.0628 

18.24 

1 .P13 

*♦* + 

-.0571 
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APPENDIX A.- SECTION CHARACTERISTICS 
R'JN 65 P • 6.0 MILLION M ■ 0.07 DELTA F • 0 DEO. 

(ROUGHNESS* ON) 


ALPHA, DEG. 

LIFT 

COEFFICIENT 

DRAG 

COEFFICIENT 

D ITC HING-MOMFN T 
COEFFICIENT 

-5.13 

-. 075 

.0090 

-. 0670 

-4.10 

.028 

.0087 

-.0685 

-3.01 

.151 

.008 5 

-.0717 

-2.00 

.264 

.0088 

-.0731 

-.97 

.376 

.0092 

-.0747 

.08 

.490 

.0098 

-.0763 

1.09 

.596 

.0105 

-.0773 

1.10 

.601 

.0105 

-.0779 

2.13 

.712 

.0111 

-.0803 

3.18 

.814 

.0120 

-.0793 

4.21 

.900 

.0135 

-.0779 

5.21 

.978 

.0174 

-.0754 

6.24 

1.053 

**** 

-.0715 

7.28 

1.136 

+*** 

-.0691 

8,30 

1 .209 

**** 

-.0650 

10.36 

1.361 

**** 

-.0590 

12.47 

1.511 

**** 

-.0568 

14.47 

1 .642 

*♦** 

-.0561 

15.45 

1 .699 

**** 

-.0578 

16.49 

1.750 

**** 

-.0617 

17.46 

1 .769 

*+** 

-.0633 

18.30 

1.744 

**** 

-.0536 
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APPFNDI* A.- SECTION C H AP AC TFR ISTTC 8 


PUN 66 


10. 1 MILLION M - 0.11 OFLTA 


<POUGHNESS> ON) 


ALPHA* DEG. 


-5.11 

-6.06 

-3.03 

- 2.01 

- 1.00 

.06 

2.17 

6.17 
6.16 
6.26 

10.32 
12.61 
16. AO 
16.56 
17.66 
18.29 


LIFT 

COEFFICIENT 

-.080 

.061 

.159 

.276 

.387 

.699 

.728 

.936 

1.117 

1.272 

1.621 

1.566 

1.686 

1.767 

1.776 

1.785 


DRAG 

COEFFICIENT 

.0086 

.0086 

.0083 

.0086 

.0086 

.0091 

.0105 

.0111 

.0161 

**♦* 

**** 

**♦* 

*♦** 

*+** 

** + * 


ORIGINAL PAGE 19 
OF POOR QUALITY 


c - 0 OEG. 


PITCHTNG-iriMFNT 

COFFFICIENT 

-.0676 

-.0706 

-.0729 

-.0768 

-.0765 

-.0781 

-.0809 

-.0836 

-.0817 

-.0766 

-.0672 

-.0619 

-.0598 

-.0601 

-.0588 

-.0732 
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APPFNDI* A 


SECTION CHARACTERISTICS 


RUNS 67,68 


10.1 MILLION 


0.12 D C L T A F 


1 ? . 5 OF G • 


ALPHA# DEG • LIFT 

COEFFICIENT 


-6.10 

.342 

-5.07 

.463 

-4.03 

.587 

-3.53 

.647 

-3.00 

.709 

— ? • 49 

,76? 

-1.99 

.794 

-1.81 

.809 

-1 .69 

.820 

-1.43 

.833 

-.93 

.8 69 

.10 

.959 

1.13 

1 .049 

2.16 

1.140 

4.23 

1.301. 

6.27 

1 .456 

8.33 

1 . 588 

10.39 

1.712 

12.42 

1.831 

14.47 

1.925 

16.46 

1.969 

17.46 

1.961 

18.27 

1.979 


ORAG PITCHING- FOMENT 

COEFFICIENT COEFFICIENT 


0056 

-.1742 

0051 

-.1774 

0039 

-.1816 

0036 

-.1833 

0034 

-.1850 

0033 

-.1854 

0032 

-.1812 

0033 

-.1807 

0039 

-.1803 

0059 

-.1783 

0081 

-.1756 

0096 

-.1724 

0108 

-.1693 

0116 

-.166? 

**** 

-.1570 

**** 

-.1482 

**** 

-.1383 

**** 

-.128? 

**** 

-.1212 

** + * 

-.1163 

**** 

-.1114 

**** 

-.1027 

**** 

-.1289 
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APPFNDTX a.- 


? FC T T PIN CHARACTERISTICS 


PUN 69 

R • 6.1 MILLION 

m • 0.07 DELTA 

F • 12.8 OEG. 

LPHA# OEG • 

LIFT 

COEFFICIENT 

DRAG 

COEFFICIENT 

PITCHING- MO MFNT 
COEFFICIENT 

-4.54 

.518 

.0044 

-.1780 

-4.04 

.577 

.0041 

-.1805 

-3.51 

.641 

.0039 

-.1825 

-2.51 

. 75 111 

.0039 

-.1849 

-1.94 

• P 1 5 

.0039 

-.1858 

-1.48 

.«63 

.0039 

-.1882 

-.94 

.881 

.0040 

-.1771 

-.43 

. 893 

.0084 

-.1697 

.10 

.92? 

.0103 

-.1653 

P.15 

1.080 

*♦** 

-.1573 

4.20 

1.239 

**** 

-.1487 

6.26 

1.368 


-.1339 

8.29 

1.491 

**** 

-.1229 

10.3ft 

1.634 

*♦* + 

-.1178 

12.4? 

1.759 

+ *** 

-.1147 

14.43 

1.863 


-.1131 

16.46 

1.922 

+ *** 

-.1091 

17.33 

1.88* 

***♦ 

-.0924 

18.29 

1.867 

+ ** + 

-.0920 


PUN 70 

P • 3.0 MILLION 

M • 0.07 DELTA 

F • 12.5 OEG. 

LPHA.OEG. 

LIFT 

COEFFICIENT 

DRAG 

CHFFF IC IFNT 

PITCHING-MOMENT 

COEFFICIENT 

12.38 

1.677 

**** 

-.0985 

14.42 

1.751 


-.0938 

15.43 

1.820 

♦ *** 

-.0954 

16.47 

1.859 

♦ *** 

-.0837 

17.46 

1.830 

**♦* 

-.0926 

18.26 

1.821 

♦ *** 

-.0964 
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APPENDIX B 


This appendix contains a computer listing of the pressure 
coefficients for the NASA NLF(1)-0414F airfoil section. No 
wind-tunnel blockage corrections have been applied to the data. 
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APPENDIX B 

(A) MODEL ORIFICE LOCATIONS 
UPPER SURFACE c = 36 INCHES 


DELTA F = 

-10.0 DEGS. 

CRIFICE 

x/c 

y/c 

z/c 

32 

.8982 

.0877 

-.0029 

33 

.9494 

.0752 

-.0055 

34 

.9698 

.0833 

-.0058 

DELTA F = 

-5.0 DEGS. 

32 

.8992 

.0877 

-.0049 

33 

.9500 

.0752 

-.0120 

34 

.9703 

.0833 

-.0141 

DELTA F = 

5.0 DEGS. 

32 

.9006 

.0877 

-.0093 

33 

.9494 

.0752 

-.0251 

34 

.9690 

.0833 

-.0306 

DELTA F = 

10.0 DEGS. 

32 

.9010 

.0877 

-.0115 

33 

.9483 

.0752 

-.0315 

34 

.9673 

.0833 

-.0388 

DELTA F = 

12.5 DEGS. 

32 

.9012 

.0877 

-.0127 

33 

.9475 

.0752 

-.0347 

34 

.9662 

.0833 

-.0428 

Orifices 32, 33, 34 change with 
flap deflection 


DELTA F = 

0.0 DEGS. 

ORIFICE 

x/c 

y/c 

z/c 

1 

.0001 

.0747 

.0022 

2 

.0052 

.0768 

.0144 

3 

.0101 

.0776 

.0195 

4 

.0150 

.0790 

.0231 

5 

.0201 

.0804 

.0261 

6 

.0251 

.0818 

.0287 

7 

.0301 

.0833 

.0310 

8 

.0400 

.0856 

.0351 

9 

.0500 

.0879 

.0387 

10 

.0600 

.0902 

.0420 

11 

.0751 

.0952 

.0463 

12 

.1000 

.0891 

.0524 

13 

.1500 

.0798 

.0619 

14 

.2000 

.0703 

.0693 

15 

.2500 

.0809 

.0749 

16 

.3000 

.0915 

.0789 

17 

.3500 

.1008 

.0814 

18 

.4000 

.0909 

.0826 

19 

.4500 

.0754 

.0825 

20 

.5000 

.0939 

.0810 

21 

.5501 

.0844 

.0781 

22 

.6000 

.0738 

.0735 

23 

.6250 

.0826 

.0704 

24 

.6500 

.0923 

.0668 

25 

.6750 

.0973 

.0626 

26 

.7000 

.0887 

.0573 

27 

.7250 

.0784 

.0508 

28 

.7500 

.0719 

.0426 

29 

.7751 

.0769 

.0335 

30 

.8001 

.0868 

.0244 

31 

.8500 

.0993 

.0073 

32 

.9000 

.0877 

-.0071 

33 

.9500 

.0752 

-.0185 

34 

.9700 

.0833 

-.0224 



APPENDIX B 

(B. ) - MODEL ORIFICE LOCATIONS 
LOWER SURFACE C = 36 INCHES 


EELTA F 

= -10.0 

DEGS. 


ORIFICE 

x/c 

y/c 

z/c 

132 

.9014 

.0877 

-.0213 

133 

.9507 

.0750 

-.0126 

134 

.9705 

.0833 

-.0096 

EELTA F 

= -5.0 DEGS. 


132 

.9008 

.0877 

-.0235 

133 

.9506 

.0750 

-.0192 

134 

.9706 

.0833 

-.0180 

EELTA F 

= 5.0 EEGS. 


132 

.8990 

.0877 

-.0279 

133 

.9488 

.0750 

-.0323 

134 

.9687 

.0833 

-.0345 

EELTA F 

= 10.0 DEGS. 


132 

.8978 

.0877 

-.0299 

133 

.9470 

.0750 

-.0387 

134 

.9666 

.0833 

-.0426 

DELTA F 

= 12.5 DEGS. 


132 

.8971 

.0877 

-.0309 

133 

.9459 

.0750 

-.0418 

134 

.9654 

.0833 

-.0466 

EELTA F 

= 60.0 

DEGS. (Split Flap) 

135 

.8083 

.0833 

-.0504 

136 

.8361 

.0833 

-.0985 

137 

.8639 

.0833 

-.1466 

138 

.8917 

.0833 

-.1947 

Orifices 132, 133, 134 change | 

with 

flap deflection 



DELTA F = 

0.0 DEGS. 

ORIFICE 

x/c 

y/c 

z/c 

101 

.0001 

.0740 

-.0019 

102 

.0053 

.0756 

-.0099 

103 

.0101 

.0769 

-.0126 

104 

.0151 

.0784 

-.0147 

105 

.0201 

.0798 

-.0165 

106 

.0250 

.0813 

-.0181 

107 

.0301 

.0828 

-.0196 

108 

.0400 

.0852 

-.0221 

109 

.0500 

.0874 

-.0244 

110 

.0600 

.0896 

-.0265 

111 

.0750 

.0947 

-.0293 

112 

.1001 

.0887 

-.0334 

113 

.1501 

.0794 

-.0400 

114 

.1999 

.0698 

-.0454 

115 

.2500 

.0804 

-.0497 

116 

.3000 

.0910 

-.0533 

117 

.3500 

.1004 

-.0561 

118 

.4001 

.0903 

-.0582 

119 

.4500 

.0750 

-.0595 

120 

.4999 

.0933 

-.0600 

121 

.5500 

.0839 

-.0598 

122 

.5999 

.0731 

-.0586 

123 

.6248 

.0819 

-.0575 

124 

.6499 

.0916 

-.0560 

125 

.6749 

.0966 

-.0539 

126 

.6999 

.0880 

-.0509 

127 

.7249 

.0777 

-.0464 

128 

.7499 

.0712 

-.0411 

129 

.7750 

.0763 

-.0367 

130 

.8000 

.0862 

-.0332 

131 

.8499 

.0987 

-.0282 

132 

.9000 

.0877 

-.0257 

133 

.9500 

.0752 

-.0258 

134 

.9700 

.0833 

-.0263 
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UPPER SURFACE PRESSURE COEFFICIENTS FOR VAR T OUS ALPHAS 


* 
* 
* 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
• ft 
ft 
ft 
ft 
* 
* 
ft 
ft 
* 


* 

ft 

ft 

ft 

♦ 

* 

ft 

♦ 

ft 

* 

« 

* 

ft 

* 

* 

ft 

* 


ORIGINAL PAGE IS 
OF POOR QUALITY 


* 

ft 

♦ 

* 

ft 

ft 

ft 

ft 

• 

* 

* 

* 

« 

-ft 

* 


O 

U-' 

a 


in 

i 


« 

* 

ft 

ft 

♦ 


♦ ♦ 


ON ft 
CT ft 
• ft 
X ft 
rH ft 
ft 
ft 
ft 

ft ft 


4 T ft 
• ft 
in ft 


ft 

* 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

« 

ft 

« 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

« 

ft 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

# 

ft 


if) 

ro 

X 

O' 

CM 

CD 


cr 

H 

CO 

ON 

CD 

Pi 

X 

rH 

X 

If) 

rH 

X 

X 

a 

K) 

rH 

X 

S' 

X 

in 

r- 

X 

UN 

S' 

X- 

ft 

ft 

<0- 

H 

CM 

o 

CM 

O 

K> 

r- 

in 

X 

CM 

rO 

O' 

-o- 

CM 

sO 

CT 

h- 

h- 

X 

X 

r-t 

-S' 

If) 

cr- 

X 

to 

Cm 

CM 

3N 

X 

S' 

S' 

ft 

NO 

in 

CO 

S' 

K> 

O' 

vD 


TO 

rO 


o 

in 

CM 

ft 

CM 

X 

rO 

NO 

o 

X 


X 

X 

r- 

r- 

r- 

o 

X 

X 

X 

CM 

C'J 

«- 

r- 

CO 

X 


O 


r- 

CM 

CC 


cr 

rO 

CT 

r- 

L) 

rO 

rH 

o 

X 

r- 

in 

kO 

'S' 

<J 

<r 

s- 

<r 

a“ 

S' 


S' 

S- 

s 


• 

• 

ft 

• 

ft 

• 

• 

• 

ft 

• 

• 

• 

ft 

• 

ft 

« 

ft 

• 

ft 

• 

• 

• 

ft 

ft 

• 

• 

• 

• 

• 

• 

• 

ft 

ft 

« 

o 

cr 

h- 

X 

X 

n 

<r 

<r 

to 

rO 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CO 

CJ 

o 

o 

o 

♦ 

•H 

1 

i 

1 

» 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

i 

1 

1 

1 

1 

t 

1 

1 

1 

1 

♦ 

♦ 

ft 

♦ 

« 

ft 

ft 

♦ 

♦ 

« 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

« 

ft 

ft 

ft 

ft 

ft 

* 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 


<r 

rH 

O 

CG 

\D 

<r 

cr 

X 

H 

m 

0 

r^- 

CM 

O 

X 

CM 

v0 

rH 

X 

CM 

X 

X 

**H 

X 

iJ 


to 

X 

c.. 

rH 

S' 

CM 

♦ 


m 

r- 

in 

r-> 

O 

fO 

CM 

fO 


o 

f« 

o 

ft 

rH 

rH 

X 

cr 

X 

r- 

ifl 

cr- 

O' 

o 

r- 

fO 

X 

m 

rH 

rH 

rH 

S' 

S' 

« 

rH 

CO 

o 

in 

<r 

CM 

CM 

r- 

<JN 

X 

CM 

if'J 

CM 

O 

CM 

X 


X 



X 

L' 

Cv* 

in 

rH 

X 

X 

r- 

0 N 

u 

r** 

a: 

s- 

« 

rH 

rH 

CM 

ro 

r- 

CM 

m 


NO 

Cs* 

X 

CM 

0 


LO 

k; 

<M 

w 

O'- 

X 

<a 


u . 

■4* 

<r 

T'J 

to 

f* 

r. 

H J 

to 


o 

♦ 

• 

o 

cr 


X 

m 

in 

<r 

-3" 

K) 

K) 

CM 

CM 

r-4 

rH 

rH 

rH 

rH 

r! 

o 

o 

o 

O 

CO 

CJ 

CJ 

CJ 

o 

CJ 

o 

cr 

a 

o 

o 

ft 

rH 

1 

» 

1 

i 

i 

i 

i 

‘ 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

l 

t 

1 

* 

ft 

ft 

* 

« 

* 

♦ 

* 

-« 

ft 

ft 

ft 

ft 

ft 

« 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

« 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 

ft 

* 

O' 

cr 

CM 

Cm 

r- 

r- 

X 

X 

♦— ( 

<r 

in 

r- 

CM 


Cm 

in 

fO 

rH 

X 

ft-** 

7- 


X 

o 

u: 

o 

ro 

ir> 

in 

L '• 

X 

Cl 

-7 

► 

♦ 

s* 

ft 

r- 

in 

o 

cr 

TO 

\0 

If) 

r- 

r- 

r- 

rH 

CO 

CT 

X 

ON 

o 

CM 

■S' 

a- 

X 

-S' 

X 

CM 

h- 

CT 

o 

CM 

O 

CJ 

o.t 

r- 

ft 

ro 

cr 

»o 

<r 

CJ 

a. 

X 

X 

NO 

Ci 

O' 

o 

fO 

TO 

r- 

lO 

rH 

0> 

h- 


X 

CM 


cm 

rH 

X 

X 

•J 

P*» 

-C 

CM 

c 

0 

« 


ao 

CM 

X 

f-H 

\D 

o 

md 

f-O 

o 

lO 


CC 

o 

-S' 

• 

rO 

CM 

o 

IT 

:0 

X 

• 

sO 

o* 

s- 

• 

to 

ft 

Cm 

• 

CM 

ft 

t J 

ft 

• 

C\j 

• 

ft 

ft 

m 

¥ 

CO 

r- 

X 

in 

U ) 

<r 


m 

fO 

K) 

cm 

CM 

*-1 

rH 

rH 

rH 

rH 

rH 

O 

o 

c 

C- 

CJ 

o 

o 

o 

r* j 

c. 

o 

o 


c- 

■'.J 

ft 


1 

1 

i 

i 


i 

i 

1 

1 

1 

1 

1 

1 

1 

1 

( 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

I 

1 

l 

1 

t 

t 

« 

« 

ft 

ft 

ft 

ft 

♦ 

♦ 


♦ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

» 

ft 

ft 

s- 

K) 

OJ 

m 

0 

X 

<r 

r- 

X 

X 

'tf- 

CT 

c~ 

ac 

rH 

m 

CM 

X 

Cm 

Ni 


'S' 

MJ 

X 

Ul 


O' 

r 

CJ 

CM 

r^ 

ro 

o 

« 

ft 

r*- 

a 

X 

X 

rO 

in 

CM 

MJ 

O' 

o 

CM 

rH 

f*H 

cr 

ON 

to 

r- 

if* 

•4“ 

CM 

ifj 

o 

rH 

r— 

rH 

X 

S’ 

Tf'i 

X 

0> 

w 

S' 

U' 

k 

X 

1^ 

t— ( 

h- 

C- 

K j 

Ki 

^ ) 

tfj 

C j 

TO 


O' 

CM 

cr 

0. 

K 

r- 

r- 


K> 


NU 

'S' 

rH 

S' 

C-j 

K. 

c« 

ro 


/ N« 

c: 

« 


in 

cr 

r- 

K“j 

Ci 

a < 


J 

M 

m 

J ft 

m; 

“• 

r» j 

r u 

rH 

c. 

i. 

« 

r- 

\x. 

If 

4" 

r , 

• 

c .. 

CM 

• 

l » 

ft 

r, 

• 

t •; 

• 

f 

ft 

ft 

c ^ 

• 

ft 

ft 


X 

m 

• 

<r 

<r 

<T 

rO 

to 

CJ 

CM 

CM 

rH 

rH 


rH 

rH 

rH 

rH 

X 

c_> 

CD 

c 

o 

O 

O 

o 

o 

o 

o 

cr* 

C‘ 

CO 

c- 


1 

* 

i 

i 

l 

1 

1 

1 

1 

* 

i 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

♦ 

» 

♦ 

« 

ft 

♦ 

ft 

ft 

ft 

■« 

ft 

ft 

ft 

ft 

ft 

ft 

« 

ft 

ft 

ft 

ft 

« 

» 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

¥ 

ft 

ft 

• 

i tO 

o 

CM 

a 

IT: 

r~i 

m 

r> 

MC 

in 

CM 

a. 

vD 

x 

O' 

CM 

c 


X 

f»‘j 

vf 

li“J 


r- 

w 

ft 

rH 

a. 

m‘ 

r> 


c- 

4 

• 

i X 

in 

r» 

cr 

u~> 

r- 

r-H 

vj> 

cr 

CO 

TO 

f* 

r* 

o 

<r 

X 

to 

O 

o 

rH 

X 

X 

to 

;m 

r- 

X 

u. 

cr- 

r-» 

S' 

o 

t“ 

O 


«-« 

j 

n 

CD 

0 

CM 

a'/ 

* — i 

o 

O' 

K) 

u- 

rH 

O' 

CL 

U 

rH 

K' 

if ■ 

X 

U : 

X 

c. ■ 

*— 

o 

X 

J - 

X- 

*T> 


rs 

*■- 

r- 

-• 

i in 

rH 

r- 

CO 

iTj 

N ; 

a- 

r- 

O'* 

°ft 

CD 

X 

L ) 


C^, 


rH 

c: 

if - 

J. 

4 


mJ 

X 

% 

n. 

t'J 

• 

< V 

• 

rH 

• 

l ^ 

• 

ft 

• 

• 

ft 

4 

m 

a - ) 

s* 

• 

K> 

K. 

tn 

CM 

CM 

CM 

CM 

CM 

<-t 

n 


rH 

rH 

rn 

rH 

CJ 

CJ 


o 

CJ 

CJ 

o 

CJ 

z 

CJ 


% 1 

c * 

c 


ft 

1 


i 


1 

« 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

i 

« 

ft 

ft 

* 

ft 

ft 

« 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 


ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 

♦ 


t 

ft 


O 

# 

o 

II 

s: 


o * 

ft ft 

-J ft 

-I ♦ 

fl ft 

X. * 

ft 

*-« ft 

• ft 

vO * 

ft 

II ft 

CL * 

ft 
ft 
ft 

I s - ft 

S' ft 

ft 


ft 

r- + 

O ft 


r> 

oc 


s- ro it s- x in I s - to ro cm in or j cl in in r**- o r- in x o j- ^ p- h- -r \u o «-< c* cm ^ 

HOOCflblOCVI^lOHHlD^OO^ff'QCCvjt N □ H Li C O S' i.T> X if* «T> ITJ CM *0 ^ 

CC S X ^ O IT: C C\) CL h H if: fj 4 1 \£ O R; h rj u'i f" h X r— »_ J.‘ X S" >T * « 7 

IT O (T- if) >0 I W IO C\J O O' S <1 ^ <' ■ « H C O' t A. N h* \i C . C* l «~. «h r*< ri *-i f< *— 


| | | I | I I I | | I I I I I I I I I I I I 


ft ft ft * ft 


ft ft ft ft 


ft > 


c- o C“- O O C> w 

I I I I I I I 


ft ft 


I I I 1 


192 


^(NjK)<r(f)\j)f^a:c c h c\, fj >jq n o; cr a 

f— i rH r-t rH r - i r—i r-« r— * r- < rH C j 


f o. to s IT v£ f- OC t '■ o *—» cm 

c; < 1 c .’v u : ■ c., c. :m *o j , «* 


ft ft ft ft 


* ft * ♦ 


****+****»♦?*+«♦ 



L0Vr ‘ Sl'K-F tr.r >TCSUf-:L 'TOLFFICIc VT *. r OF VARIOUS ALPHAS, 


ORIGINAL PAGE 13 
OF POOR QUALITY 


+ «** ******* 


O 

a 


m 

i 


LJ 

C 


tr 

O' 


o <r ro 
a in .h 

lO <3" rH 
^ »0 iP 


^ ^ o >tNO>rri4“f0ajh'v£o0'\Z)vX)f'}CyCMN£r*0‘(\iNsi>Nc0 
csvDfOcc(\ia:foa''«"NONf >, **HmoNO>^inooh»cyicjHinfo<' 
C4-f04 , 4^ttJhHO0'OCNJinC0M^(0(\|C04‘HHK)(\|Oa'K) 
c j m h- oo 0" 0 s ’ tf . or- cr> oc vO x in ^ po po cm *h rH o o o o o cm (\ «h ^ 

CJOOOOOOoOOOOOOOOOOOcjQQoOOOOO 


h- CT* \£ 
<r o o 

vO o vfl 

a o © 

• • • 

o o o 

I I 


* * * 


********* 


********* ******* 


I— * o 

LT * *H 


Cj o 

P- O 

Cj 

O' fO 


O LO h' c 

Lfj v0 c d X) CT s 

-4* fM X- X3 

ro 4. Li 


l; * 

«H * 


X «h cj o © cd o cj o 


h a; u: ld iTj o, ui (\, in in o ■ ^ c\j 
lAHHCOin^fl-rifO-t-CviJ^O 
tcujcjr^c-cu<_)Kjuj0^f ,, ^t-<ai 
C' c 0 N uj IT in c io KI fv h n G 

OOOOCJOOOOOOOOO 


* * * * 


00 00 O' so 00 IO CV O K) iT 
rOtfHrOO^AJiDHCoLO 
rt IO CJ H O Ii; 0 Q K/ (M 
C.OOOCOCMCNi*-HOCO 

*•«••«••••• 

oooo ooooooo 

* I 


******* 


* 

f— * 
cr * 

• « 

■d- * 
*H * 


♦ * 
* 


a~> 'J'- 

K I/j 


Mj rH 

I | 


CT' vO U ' 
X \D (\l 
0 CO lT' 
a if. N 


ro x 

0- lO 

Q' m 

ao o 


C-J 0C' c\j 

O' if) X) 
co oo \Q 
O' gx a 


O ^ «-H 

O' IO N 
CVJ LU CM 

O' ao h* 


ain(ri0'H{\)N0'hv0Of0OK)\i)^(\joajc\)00 
KJ^CON^IflHCOCCOvflOlOo^HCChcOvOo 
C\JK)iT)fl0C\J\0*M* , 0''l0C\|OC\J{MC\jHC3^10'l0H 
S^ir^fOKJtMt^naoCCjOof^tMojnOOC 

«•••••• 

ooooooo 


ooooooooooooooaoooo 


o o o o o o 

I t 


****** 


* * * * 


C' 

CJ 


h* in <r a 

K, -4- h CJ 
\D C m P— t*- 


cd <r h in cc o fo oc, cc 


x r- ^oc-a c*0'cuacc-o<-fO^-pooor*oh-a'^- 
OOOfHOQfl-HO'knCyN't^COUllDri^lOUllD’V'fOOOfOl'OvOvDCEjO'' 

>r r- 0 J 0 O' O' J CO r- X tf*l <r rO rO CM im r- r*r C O O C: o o CM CM CM rH o c! 


if 

3 


<J-000000000000000000000000000000000 

11 I I I I 


***** 


***** 


************** 


O' 

r- 


Lj 

LJ 


co sj- 

0 

C- 

X <t Cj 


X 

Ou C\J 

r- 

o 

X 

\D 

CM vO 

♦H 

<F IT) 

O 

<r 

rH 

CM 

^ CM 

a 

in 

X3 

ro 

o 

* 

U1 P; if) « 

OC Cm 

X 

rO 

X CO rH 

CT 

ro 

go r- 


ro 

IT) 


h- m 

ro 

X O 

o 

o 

-3" 

ro 

iH O 

CM 

o 

CM 

ro 

in 

ro «jj* ro * 

Cj in 

cu 

<r 

Cfj O' X 

K> 

a 

<r x 

Ch 

xO 

XI 

X 


o 

m ^ 

in 

o 

rH 

-3" 

XI X> 

•o 

o 

0'» 

O' 

<n 

*h cc in f 

rH Cj 

• * 

r- 

• 

0 

« 

o' O' c r 

• • • 

O' 

CO 

x r- 

o 

in 

<r 


Kj cj 

CM 

*H rH 

o 

o 

CD 

CJ 

o o 

CD- 

CM 


*H 

*H 

f“» O C' * 

f) O 

cj 

Cj 

O CJ o 

CJ 

o 

o o 

CD 

o 

o 

a 

o o 

O 

o o 

o 

o 

O 

o 

o o 

o 

• 

o 

o 

Cj 

o 

• • # * 

CD CJ O * 

1 
















1 

1 

1 1 

1 





« 

* 

* * 

* 

* 

* * * 

* 

* 

* * 

* 

* 

* 

* 

♦ * 

* 

* ♦ 

« 

* 

* 

* 

* * 

* 

* 

* 

* 

* 

* 

* * * • 
* 

r~- 

CO 

cm 

X3 C' CJ 

Cj 

o 

in cm 

CM 

CM 

r- 

in 

o m 

X 

if) MD 

<r 


C: 

o 

r- in 


in 

rn 


X 

* 

cm ro r- * 

»H X 

cc 

■3- 

o o C' 

-3- 

■4- 

ro X 


O' 


in 

so o 

rH 

CM rH 


X 

O 

o 

<r cd 

&■ 


O 

rH 


X O 'T ♦ 

X CJ 

if) 

O' 

MD h 

a") 

cr 

<t r*- 

X 

in 

vO 

o 

ro X 

ro 

O IT 

o 

K; 

in 

X 

o o 

XJ 

X 

h- 

X 

tn 

rn CD X * 

if J C' 

• * 

0 

• 

O' 

• 

0 > O' On 

• • « 

X" 

• 

• 

h- X 

• • 

Ifi 


rO 

CM 

CM rn 

• • 

rH 

o o 

c.' 

O 

Q 

o 

O rH 

CD 

rH 


rn 

rH 

*H rH CD * 

**h c 

O 

o 

O CJ o 

o 

o 

O CD 

O 

o 

o 

O 

o o 

o 

o o 

Cj 

o 

CJ 

o 

• • 

o o 

• 

o 

• 

O 

O 

• 

O 

• 

O 

• • • * 

o o o * 

1 















1 

1 

1 

1 t 

1 





* 

* 

* * 

* 

* 

* * * 

* 

* 

* * 

* 

* 

* 

* 

* * 

* 

* ♦ 

* 

* 

* 

* 

* * 

* 

« 

* 

* 

* 

* 

* * * * 
* 

«-H Cm 

PO 

4* 

m x* r- 

X 

O' 

CJ rH 

CM 

ro 


in 

\D r- 

X 

LT O 

*H 

CM 

ro 

'sr 

in x 

r- 

X 

O'- 

o 

rH 

* 

« 

Cm If) ^ * 

<-> O 

c 

o 

O CJ o 

CJ 

o 

«— 1 •— < 

«— t 


*H 

r-t 

r-1 »H 

rH 

CM 

CM 

CM 

CM 

CM 

CM CM 

CM 

CM 

CM 

ro 

rO 

ro po r»' * 

rH rH 

rH 

«H 

H H H 

«**♦ 

r-t 

H rH 

♦— H 

•H 

f-H 


*H rH 

rH 

•H rH 


rH 

rH 

rH 

*-l rH 

**H 

rn 

rH 

rH 

rH 

H H H * 

* 

* * 

* 

* 

* * * 

* 

* 

* * 

* 

* 

* 

* 

* * 

* 

* ♦ 

* 

* 

« 

* 

* * 

* 

* 

*■ 

* 

♦ 

* 

« 

* * * ♦ 


193 


* ♦ 



UFPFF SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


ORIGINAL PAGE iS 
OF POOR QUALITY 


*********** 

* * 

« * 

* **-ttf-)K3s£C\iinOJO 

* oj * fO 4 * ff'' o sD cm -a* \c 

* cy * OQ H h* N rO O’ Cj C- 

* »#COJroC>HH(MCV 

f o * •••••••• 

* *oQoooooo 

* * l l l t l 

* * 

« * 

*********** 

* * 

« * 

* ♦ o h* if ) co »h cu <r <-< 

* ^4 « foinmriooiriKi 

* CJ> * K) v3CI UTJ.CD h* K, O Cv 

* O* •••••••• 

* *00000000 

« * I I I I 

* * 

* * 

*********** 

* * 

* * 

• * * H(M^ 4 -f\iahh*w 

O * ^ * r-a3r-ooo^*-<o<r 

lj * cm* ^^oj^or^HN 

o « **r^incMooci^i-« 

* o * •••••••• 

o * I *000000 CJO 

• * * I I I I 

O ♦ * 

•-* ft * 

| *********** 

.* * 

II * * 

iL. * *vX)C\JCCl“'-CT , ' r VOh“ 

* 0 * cvjfOh-inc\ifOMj<i- 
<t * u’j * H H 0P> 4“ H l*; Cm 

H* * • * P*“ \li C' ! *■* O i > **H 

J * 0 * • •*••••• 

Ui * I *0*3000 0 00 

O * * III 

♦ * 

* * 

*********** 
c\t * * 

«■* * * 

• * * o cr to *r> oo cm r*> cm 

o *K)*c^J^^Ja.*-^c^^a:^- 

* 0 * vTcjcvC'-f'-oincv 

|| « • * iT N ^ H ^ f; C 

at *»-i* #*•••••• 

* I *0000000 C' 

* * I 


************* 


h to o do h in tr ^ h* c - m ^ 
^oK)Hooccocvfiooinr , 'a'f k - 

(\ uj a a r\J ^ q> r- c\i ro fO Kj ro 
(•> lO K' ^ 4" <T <T lT> iT) LO X* X) x 

• ••••••••••*• 

taoooooooooooo 

I I I I I I I I I I I I I 


************* 


0 s h tr ^HOoinhoa'Kji v 

c\j x ^ 

£\l K) 10 K) 4“ 4* 4-4-10 u) lO ID u\ 

«••••*••••••• 

OOGOOOOOOOCJO CJ 

I I I I I I I I I I I I I 


************* 


CO H K; r^- tT‘ h O'' -T - 3 " 

xiOK)rHfOXLnp-*-«»fOXX)Ln 

(\lvflOKlf'*H i rih-3' O o H H 

cv cm to ro ro ^ 4- <r <t it, in ir ir 

• •*••••*••*•* 

O O CJ C'OOOOOOOO o 

1 I I I I I I I I I I I I 


************* 


UJ f- CM (fl lO lO K’ ^ O K; iTi <r> X 

cvjcr 

a. *-» X c ’S* k-' k) u"> f** X j ■■ o o 

-H v* CM C !<J f'i <r -il <1 <t nT lO U. 


ooooooooooooo 

1 1 t I 1 1 l 1 l 1 l 1 1 


************* 


c~i 03 ro o o x *h xi c y cr C 

K) \0 N o H X «-l O K) a- ^ C' <f 

c x ro u* <r 0 s cj ^ ld x r- tc 

c> H H CM i\J K) Rj <T ^ T 4 ^ <J- 

• •••*•••*•«*• 

0 O CJ O O O O O O O O C.' C- 

1 I I I I I I I I I I I I 


************* 


^(\lf 0 vCfl , lPl 0 HO 0 '«* 4 ® 
vDvOH<rOO(Tr'^S>OyAK)ir 
H lj aj <T ^ r* H O' H ^ N If) 
XI ji j/j <r ^rO*-»oocNjesjfviC\A 

*«••*•••••*•• 

OOOOOOOOOOOOO 

• I * I * I I I 


************* 


(\j 4 , inoio\C 4 , sOfloaOHO'io 
sjg \i; -£■ ooHirxriooinMtf^ 

r~* CZ 0 s E— C * t O rH f*» f— tf i 

m ,r <r «r^*o*-«o*-»<\ic\ic\iCNj 

• ••••«•«!•••• 

ocdooooqooooOo 

I l I l I l l I 


************* 


o cm cr x<roO'«rX)X)X)crc\j 

NaiNHlTjNHHfONintn^ 

0 a* xr^ro^r*“«-foc\jr-h-x) 

• ••••••••*•** 

CDOOOOOOOOOOOO 

1 I I I I I I I 


************* 


viJO’tONlOOOlO^^^OT 

xochir)C 3 Xj>oLnf^“°x^ 

0 ". j r- xi» ro rO £ n O U f»“ it 

«•»•••••*••• + 

OOOOOO CD OOOOC5 

I I t I I I I I 


************* 


K) C CT ^ir-*hO(T'XP~X)*-»r-t 

*-HX>inC\l*HrHtf‘f' , - 00 -^r— COX 

OON^irNKIsfiOClOCtiMn 

<t # <J <3 # KIhOh^CJCMN 

000 o ctj o o o o o o o o 

I I I I \ I I I 


At***********^** 


x O' x 

>r r- x 

h”; N r- 

U‘ r 1 / C« 


<!• K) CJ fi L'l H H IT. ^ ^ \L' i Cl c ^ li^ in C If) lO w in IP vfl 

in K) (g ff' o h if.- cm ui o kj n ic c « (r cm h* fyi 10 \o *1 h- 
X X h <r CD U ■ X ^ po <f o x x <r k/onioo f® u> 


<r 4 O' 4 >1 -J 


O «““■ L\J Cu 


OOO c 000 00 coo 000000000000000 

I I I I t t 1 I I I f I I I t I I I I I * 


******* 


*********** 


X O \L 

N HO'. 

<r cr .0 
•x> ro 


t -1 O C' 

X sT Or 
h N 
vi X> 

• • • 

OOO 


<j- ro rr> a x> x xj k> h- x k: 0 O' «-• ^ k; p*- r*- ^ cm o kv 

CCf r ;CCOJi\l44'CC'i<rvD<iy'OOC\;^HN^^CClf>O v (\l*lP0' 

X X tv ^ o X UJ c. <r h- CT CJ r» T i - - iQ cv a o c □ h in o t X' 

r< c I.’ C' r- f- Oj P J > ) -ft ^ 3 rO O r-1 o H Oy fO C\| C- 

(_ o O o o O O O o CJ o» O O O o o c. t? o o 0 o o o o c> C» 

| ( I I I ! I I I I 1 1 I I 1 I I 1 

^************'P**********‘* I * # 

R; N <r o 'L C h <r Oj N h 4 j C K) h ro 00 N \fl •£ lf^ ^ 

toN\i)K)r'COHCViC ^^CDst(MHr\joO'irj4)C\(hC\lOfiOKiO' 
*.J K1 h- C C 1 J I ' — r»“ »-H <? X O' vT' rH r, H C C' X<ToK)X.XO X 

r ,-, ».\. h c* c- h r\j c >4 rO h ' c j r« ^ c 4 <r c K 5 ri h c h k: K) k; ^ 

l o o o o o o o o O CJ O O C> o O o o o o O o O O O CD O CJ 

I I I I I I I I I I I I I I I I 


* * * * 


****** 


****** *♦* 


*m C4 K, UD r- X O ' o ri cv ^ Xj O X X' d ^ 00 ^ -d* lD X r** oc (T l c t-H Cj to ♦ 

H ^ H H r* H H H f -1 Cj l\* <v CJ £M W C\J Cv eg r*.t ro 10 K) 


: 

******************<‘«*** + ******** 



LOWER SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 
KUN 49 R.= 10.1 MILLION Ms 0.12 DELTA F= - 10.0 DEG 


ORIGINAL P/VQg f«j 
OF POOR QUALITY 


*************** 


********** 


♦ * * * * 


* 

* 

vD * 
CM * 

• * 
O * 
* 


* 

♦ * 
* 
* 
* 

*-4 * 

O * 

• * 


f-Hro^h'CO<roroooo<M<rP'vDuioinoc\jCN j co^Lninr^coo>^^co^-^i^o 

S? CVi I^,rt ( ^ r ? SI)h 't!G oo ® vDrHa 0 <, " in< ^ fvJCvjvDoir) * H ^»-«^^» H a^oui 

CQgjUjiAiflinvDvQUlNOOoCMIOliTh-CQCJHCJ^^^O^piOinfliriiOtf^ n io 

ODOrtHHHHHrtHHf\J{\|CNHM(M(\ifOfOrOfOK)lOK)IO^WOOOooHH 


a o cd 

I i 


a o 

I I 


0 o 

1 I 


I I 


o 

I 


0 O O O o O 

1 I I I I I 


O CD O CD O O 

I I I I I I 


CD O O O o O 

I I I I I I 


* * * * * * 


******** 


* * * + 


* o * 

* * 

* * 


S^ h “S r ^' Hl 00 o 00 r 0 v,Da '^ 0 ^ fNjCNJojo ^ ,a ' CNlin * s *‘^^-^*-<'fl^^-^cOiO 

I 2 ^?!l!?T ,or ^ <J " K>OCNjK:>Lr) 0 '^ CNJvDOx£rr ^ r 0 <, * 4 noo ^ 0 * , -*^o^^s£)»Hr^w 

! 0 ^ 4 'Cv(MCMHHr-HC\;r<j 4 *v£^ 00 U'C)«-lK)if)h«CC^OD^OI 0 H 4 ‘C\Ja'Ki 

CCHC\lC\J(Mcsjc\jf\i(M<\If\jCV(Nj(\|(\jf\jC\jrOfOfOrOKlfOr 0 ^ 4 'C\JHOOOoO»H 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOCDOOOQO 

1 • 1 • • I I ■ • I • I I I I I I I I I I I I I I I I I • I I 


* * * * ♦ 


*************. fr ****, #r *, (I * #-(c + + 


* * 


* 

<t * 
CM * 


* 

* 

* ♦ * 

* o * 

* I * 

* * 
* * 
* * 
* * * 
* * 


«-H fO 

r- K 3 
r- a 
N ro 

• • 

CD O 


vU^QNHhriinOH^HuQOCV^X^^COHtM^riOHONfOlOvija] 

H ^'t? HH<, ‘^^ r0 ^ rsJ ^ aDW ^^^ rOW ^fOvDroinHooioowino 

roocoNi<sDij'iir)invc^ha3a'rt(\jf04-\f/ao(rooovOH<r(Min<Mff\Ki 

f0f0C\jCJCJ(\iW(\J(\jfy(\jCv{MC\jr0f0K)KlK)^K)^^4-(\jHOOaDOH 

••••••••••••••••••••••••••##*# # # 

OOOOOOOOOOOCDOOOCDOOOOOOOOOOOOOOOO 

I 1 i t i i i I i I I i i i i i i I l i I i i i I i I ( i i 


************** 


*********** 


* o 

* UT 

* • 

* o 

* I 

* 

* 

* 

* * 
* 

* 

* 

* ro 

* o 

* • 
* »-* 

* I 

* 


vfl O' cc h 

CMtOh-CMh- 
H c\j CNJ CC Hi 

N -sfr fO ro 

• • • • • 

o o o o o 

I I I I 


-a-Oor-cGfOohiroLncMCPooLn 

lOHWoooinmooinininso' 

<!' K) n c J’ [r Q> CC 0-' O n Ou K) 
K> Kj H'w fO CM Cv CM C W Cy PO K) rO K> 

• •••••••••••« 

OOOOOOOOO OOOO 

t i i i i i i i i i i i t 


* 

* 

* 

* 

* 

* 

* 

* 

******* ******** 


hNcC0'IDO4-K)vC* 
tnrorOrHCMropOoHh- 
<riflh-C’ v OHHHP-rt 
fO Ki t' j KJ <1 4- ^ ^ N rt 

ooooooooo 

• 1*111111 


* * * * * 


cm <* o r- in *+ 
<T* ro & + cr> 
in cm in cm cr> cm 
a o o o o *-» 

o o o o o a 
I I I I 


************ 


******* 


* O o 

* CM CM 

* v£ h- 

* LC ^ 

* • • 

* CD O 

* I 


W N IT ) h- K) K) O S 

ro in co 0 N ao cm O' <r 

Cvi<fC>\£ , *’fHC0h*\I3, _ _ 

40 <r ** <? ro ro ro ro ro ro ro ro ro ro ro ro ro 


00 oC iO 'J3 LO >3" CP 1 CC CM 

oo'cofoocrvctrNrQ 
^K)fn<rtmn^oscr 


CD O O 

i I I 


CD O O 

I I I 


oocd ooooooooo 

t t t i i i i i i i i i 


^ ID N vD fvJ O 

m in so co crs 

H (V CNJ H h* (\i 

<r ^ <r c\i h 

#••••• 

0 o O CD o O 

1 I I I I I 


********* 


* * * * 


***** * * 


* 

* 

* 

« 

* 

* 

* I * 

* * 

* * 

* * 

* * * * 


* 

* 

* in 

* <J- 

* * 

* f “1 


4 “ 

a: m 

ro a - 


NC 54 ' 4 'CVJrO(MsOChOK) 4 ‘(ro|j' ( ^vOpovi)CMOvO\OCSlWoffv 
4 , CCC\lr-rjr0HK)0'00OOHht\JP)0Cf0^H(r'NN^C0 

CD to Ch vilNlP^CjOi^XCC CO CC- O' 1 CT* H £M O K) tO fM 01' O 
I s - vP in Ui <t <t <t *s f* i to ro ro ro K; to r*^ <3 <r <r cm «-4 


C H H O' ® 

ifl O C'h (MO 

VJO <J- IT CM CO CM 

O O O O O rH 

• ••••• 

OOOOOCD 

I I I I 


* * * * * 


vooccininxr 
in ^ IT) 0 s N h 
h- <t O CM CC* cm 

O CD O O CD *-« 


CDOOCD 


0 o 

1 I 


00000 

1 I I I I 


0 

1 


0000 

1 I I I 


000 
I I I 


000 

1 I I 


c» o o 

I I I 


00000 

1 I I I 


*********** 


****** 


***** 


* * 
« 

* 

* 

* o 

* o 

* • 

* ro 

* I 

* 


<r m vc 
rO ro K; 

CM iO 
*-* CM CD 


>T CM CL 
<r CM co 
o h sc 

a co \L; 


CM ro 
o m cm 

\D U vfi 
s£ IT; 


O .-4 

I 


»-4 O O O 

I I I I 


o o 


< 1 * ^ c iu ro N 

® I s * h ^ a h 

k; o x <r cm <nj 

it ut <»■ >f <r 4 

000000 

1 1 1 1 1 1 


If) tfi lO \0 I s - P— <?-»“■< >r [J\ ri lO CC 

cr cvKjHfo^^HiociiHoo' ^occv 
HiMCjcNjcvKi^iTiinin^o^rccinN 
<? <? <r <r <r <r ^ <r <?• <*• ro «-t o o o 


o o 

t l 


00000000000 

I I 1 I I I 1 1 1 1 l 


********* 


************* 


***** 


ro r- 
in r- 

kj m 

K; X 

• • 

O «H 

I ) 


md cr 
in cr 
IT; 


0 "> cn 

H Cj ro 

O PO ro 
o ON CO 


o ui m ro r- ro 
^ H OM3C K) O 10 
sO CM vQ «-i in CM CD 

f"» n v 0 o m in it 


1 1 1 1 


0 o 

1 I 


000 

1 I I 


0 

1 


C'^mo'o^^siiin^Ncinoifl® 

D<ra«- 4 (r^oinO'K)a'foriinvflin 
<t <T <T 

OOOOOOOOOOOOOOOOO 

• * • I I I I I • I I I • I I I • 


<r in cm 
ro ro CT' 
r*> CC *-» 

O O r-l 

• 4 • 

OOO 

I 


^ VO N 
<* <r (T 
h- o 
CD O *-< 

• • • 

OOO 

I 


* * * * 


****** 


* * * * 


*********** 


* LJ 

* O 

* >*H 

* UL 

* ►— 

* X 

* c 

* 

* * 


* 

* 

* 

* 

* »— I r~H *—< r~< «— < 

* 

* 

* 


*-<' cm ro in. or-xa'CD^curo^invor*>-xaNo*HCMKy<rincDh~cs:(T'Or-icMro>r 

^ OC . ° DOOOOHfHHHHHHH,,,SH ^^W^^ t ^fMC\. l C\lCNJK)rOK'jK)rC 


195 



UP Pf R S'JHFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


ORIGINAL PAGE 13 
OF POOR QUALITY 


196 



* 

0 

0 

0 

0 

* 

♦ 

0 


0 


0 







0 


0 







0 


0 

h- 

O' 

CO 

in 

cr 1 


0 

r- 

0 

CO 

in 

O' 

X 

ON 1 


0 

cr 

0 

to 

4 

0 

CM 

rO 


0 

• 

0 

0 

to 

U') 

ro 

rH 


0 

*n 

0 

• 

• 

• 

• 

• 


0 


0 

0 

CM 

CM 

CM 

CM 


■* 


0 

1 

1 

1 

| 

| 


+ 


0 







0 


0 







* 

0 

0 

0 

0 

0 

* 

« 


0 


0 







0 


0 







0 


0 

K) 

O 

r- 

O 

X 


0 

0 

0 

X 

•“4 

CM 

K) 

4 


0 

0 

0 

X 

4 

h* 

h- 

rO 


0 

• 

0 

K> 

h- 

cr‘ 

X 

h- 


0 

m 

0 

• 

• 

• 

• 

• 


0 


0 

0 

rH 

rH 

rH 

rH 


0 


0 


1 

1 

1 

1 


0 


0 







0 


0 







0 

* 

0 

0 

0 

0 

♦ 

* 


>*♦ 


0 







' * 


0 






• 

0 


0 

O' 

CM 

X 

ro 

O 

0 

0 

CM 

0 

X 

4 

O' 

0 > 

ao 

LJ 

0 

O 

0 

0 

X 

X 

ro 

m 

O 

0 

• 

0 

!— 

rH 

4 

4 

ro 


0 

4 

0 

• 

• 

• 

• 

• 

O 

0 


0 

O 

rH 

rH 

rH 

rH 

• 

0 


0 


1 

1 

1 

* 

O 

0 


0 







0 


0 






I 

0 

0 

0 

♦ 

♦ 

« 

♦ 

♦ 


0 


0 






M 

0 


0 






X 

0 


0 

rO 

U“> 

O' 

O 

X 


0 

a- 

0 

O 

r- 

Cm 

in 

CM 


0 

a 

0 

CM 

X 

O' 

IM 

JN 

H* 

* 

• 

0 

C 

X 

0 ’ 

O 

m 

-J 

0 

CM 

0 

• 

• 

• 

• 

• 

X 

0 


0 

0 

0 

0 

rH 

0 

C' 

0 


0 


1 

1 

1 

1 


0 


0 







♦ 


0 







* 

* 

0 

* 

* 

+ 

* 

♦ 

CM 

♦ 


0 






•~4 

* 


0 






• 

* 


0 

4 

b"> 

X 

CM 

ro 

O 


to 

0 

O' 

CM 


CM 

a 


* 

0 

0 

0 

CM 

X 

LO 

u> 

II 

* 

• 

0 

O 

C\l 

in 

X 

X 

SI 

« 

CM 

0 

• 

• 

• 

• 

• 


0 


0 

t ~4 

O 

0 

0 

C t 


0 


0 


I 

1 

1 

t 


0 


0 






2 T 

0 


0 






O 

0 

0 

0 

0 

0 

* 

* 

0 

*-* 

0 


0 






-1 

0 


0 






-J 

0 


0 

r- 

4 

uo 

r- 

cr 


« 


0 

lT 

4 

T—> 

4 

ro 

£ 

0 

m 

0 

O 

rH 

X 

X 

17 


0 

• 

0 

O 

CO 

V 1 

4 

4 

•H 

0 

**■* 

+ 

» 

• 

• 

• 

• 

• 

0 



iH 

O 


0 

O 

a 

0 


+ 


1 

1 

1 

1 

*— 1 

0 


0 







in o c\j 

IT — t O 

c ro 4 

CM CNj rH 


f— ro 5J <0 t'j c: r-* ro 

cm if. x x n; r- r*~ 


l i 


I l I I i I I 


n 

cr 


a 

<r 


:r: 


r*» r-^ *»h 
T K) ^ 

o Cvj h- 
H C - CT 


I I I I I I I I I 


I I I I 


ac ro x <r a") x <r & 4 

h (\i o> oo >r c\j u*' a; co Ei 

t\j f-t X vL h vfl ii. <r tO CM <— i 

c o x x x t** h- f" r-* r r- 


P— u" 
X 'W 


I I 


0 o o 

1 I I 


0 o 

1 I 


* 


0 

+ 

* 


+ 

Hi 

■F 

Hi 

♦ 

* 

4 

a 

0 

ro 

r^- 

in 

CM 

ro 

O' 

X 

X 

CC 

c n 

0 

0 

4 

4 

O' 

a 

X 

O 

O 

to 

X 

0 

r- 


r- 

O' 

4 

X 

h- 

4 

rH 

rH 

h* 

h~ 

MJ 

X 

nn 

4 

ro 

rH 

0 

O 

O 

O 

n 

m 

O 

O 

0 

CD 

a 

O 

O 

O 

CD 

CD 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



0 

Hi 

♦ 

♦ 

Hi 

HI 

Hi 

Hi 

♦ 

0 

♦ 

0 

rH 

CO 

O 

in 

ro 


4 

CM 

4 

ro 

rH 

rH 

X 

t 4 ) 

X 

CM 

0 

O 

r- 

rH 

CJN 

ro 

O 

4 

Ca 

tf> 

r- 

i-* 

0 

X 


W 


CM 

Uj 

rH 

X 

X 

X 

ir 

m 

rO 

rH 

O 

0 

O 

c. 

rH 

C'J 

1 

0 

1 

1 

a 

1 

0 

1 

O 

1 

O 

1 

O 

I 

0 

1 

CJ 

0 

O 

0 

« 

* 

* 

* 

Hi 

* 

HI 

Hi 

* 

Hi 

0 

0 

4 

p- 

Ch 

O' 

rO 

X 

r- 

in 

ou 

CM 

rH 

O' 

rO 

rH 

rH 

co 

CM 

4 

4 

X 

4 

rH 

in 

in 

rO 

O 

X 

ON 

r- 

CC 

»n 

0 

in 

0 s 

in 

X 

X 

X 

m 

4 

K) 

«-h 

0 

0 

0 

CD 

f»H 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

0 

0 

0 

CD 

O 

O 

O 

0 

0 

0 

O 

O 

1 

1 

1 

1 

1 

1 

1 

1 





* 

* 

+ 

* 

* 

♦ 

HI 

Ht 

♦ 

★ 

+ 

* 

co 

r- 

cr 

ro 

U - ! 

rH 

CC 

IT 

0 

r- 

aC 

X 

or. 

ii 1 

O' 

X 

ro 

X 

CM 

r- 

ro 

4 

0 

in 

f V 

-Lt 

r- 

4 

C 

h- 

Ln 

4 

ro 

O' 

4 

CN 

X 

X 

li. 

j i 

4 

rO 

rH 

X 

CJ 

• 

0 

IM 

rH 

O 

0 

CD 

0 

O 

O 

O 

0 

0 

CD 

O 

O 


# 

0 

« 

« « 
« 


* 

♦ 

« 

* «. 
♦ 
* 


♦ 

* 

# 

♦ 

♦ 

* 


I I 


I I I I 


♦ 

♦ 

f 

0 * ♦ 


I I I 


k: in 
O' CT 4 
cr- X' X 
V*. 0 “OJ 

• • « 

CT- CD CD 

I I I 


h', f\J fH ^ 4 - iTm 3 Kj i; ro m \t' IT ^ H C C SC ^ If ai cvi * 

(Nr>*Txh-r- <J‘^OfHL0in^v0^C\Ji l Qlf>00'flfQ{MQ0ir ♦ 
<r 4 tr If* ir 4 “ 4 *0 — i r "' r- L Cvi CL> h* J' Kf If) fO O' K) K) * 

X X X X X X X X O J 1.0 U ir 4 - ro H C) £ fi *M C J CM * 

c_> C» •_> C- O O l> <.' o O o CD c_> CD ID O O O O O CD ♦ 

iiitaii ii ti fitvil ♦ 

♦ 

♦ 

+ < p p * * * *****•****♦* + ♦#♦• 

♦ 


0 

ro 

ro 

O' 

rH 

X 

CD 

cc 

O 

c* 

X 

CJ 

O 

rH 

to 

n 

cr 

CNJ 

O 

CM 

r- 

ir 

CM 

a> 

r- 

X 

ro 

r*i 

♦ 

r-H 

rH 

X 

r-J 

m 

rH 

<X 

0 

X 

4 

n 

rO 

h- 


4 

4 

cr 

r -4 

O 

X 

to 

in 

in 

cr 

ro 

ro 

4 

in 

♦ 

lO 

b 

1 ^- 


0 

c 


O' 

C“j 

rH 

rH 

rH 

0 

C ' 

;r : 


uf 

4 

CM 

P 

r- 

a 

ro 

X 

X 

CM 

in 

4 

HI 

L 1 

a 

b > 

J i 

j 

u 

.1 

u 


M 

H 

X 

Vj . 

V. 


u • 

L 


U 

4 

ro- 

rH 

0 

O 

• 

r-i 

• 

CJ 

• 

r; 

• 

Cv 

• 

♦ 

0 

• 

t~l 

CD 

0 

• 

CD 

CJ 

* 

C; 

CD 

• 

CD 

r_* 

O 

CJ 

O 

c 

c 

CD 

0 

O 

»..D 

c:; 

O 

0 

O 

CJ 

O 

CD 

0 

CD 

O 

0 


I I I 


X O K CM w «-> 

lO X hh X r — X 

t*- r- o 4 -T> <-• 

rH ^ h '5 r V) <r 


I I I 

Hi Hi Hi 


rO a 4 
0 ' cl C‘ 

C' - rH C? 


I I I I I I I * 


of <1 X r- C 4 iJ x •-* 

r— > > in ir. h rn h 

*-h <r x r- cc or. f*- p- p- 

.1 1 LO ii" li ‘ L£ J LO X 1 L Li 


Cl' CD O O C" CJ 

I I I I I 


o c o 

i t I 


O O CD C CD CD O C_> o 

I i i i i i I i i i i 


if ► 

X 

CD 

4 

cr- 

X 

O' 

n 

lO 

r- 

in 

O' 

0 

4 


X 

r- 

in 

ON 

r- 

4 

O 

4 

K) 

0 

0 

4 

Oj 

cc 

X 

X 

X 

C-. 

X 

0 - 

4 

X 

m 

0 

a * 

lO 

lT 

4 

rN 

rH 

CD 

CN 

H 

CM 

c- 

CN. 

0 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0 

Cl 

c 

C : 

CJ 

0 

O 

C_ 

CD 

CD 

O 

CJ 

0 

0 


I I t I I 


* 

t 


0 


Hi 

<r 

c> 

CC 

X 

t»> 

4 

u ■ 

J 

CM 

X 

u 

X 

X 

r- 

a 

t O 

O' 

CD 

u'* 

b 

r- 

CJ 

U‘; 

to 

X 

0 

rH 

* 

CM 

CD 

CL 

CNJ 

4 

n 

c^. 

X 

CM 

4 

K) 

in 

r- 

CD 

0 in 

X 

O 

0 -( 

0 

X 

in 

n 

r 

CM 

0 

U' 

HI 

CM 

4 

O 

4 

O 

U ' 

c 

c. 

r- 

• r- 

(N 

-o 

m 

i: 

L' ' 

h 

4 


u - 

Lf 

4 

H , 

CV. 

f— 

J 

0 

• 

0 

0 • 

ro 

vD 


vM 

C j 

<A 


r* 


<“■ 

4 

4 

4 

L ‘ 

b 

ir 

LO 

a ' 

IT 


J 1 

u 

X 

4 


o cr o o o o 

I I I I I 


* * * Hi 


OOOOOOOC'OC. OOOO cr. C-OOOOOOOC-. OO# 

It till lilt I t I • t I I I I I t ♦ 

* 

+ 

+ + *« + ****+«*** + + +' 

« 


* * 


U 

►— 

Lu 


* H— • ♦ r-»CjP, 4 lOXf^-X 


ro <r tT. x r- cc f o c. r*. 4 X 1 x r- x O' cj *-h cm Ky 4 - • 

« — » »-h rH »-h »— * c. r. Cv c. o cv cj co cv cm to ro tr to m 0 


0 

0 

* * 



LOWER SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


ORIGINAL PACai; 

OF POOR QUALITY 

«**««*««««*«««,« ***«**♦****«,*, <,,* 


22?2££;t*??;2 cao * j '^ o "^~ ui *£~ 2 ££££££££ 

22 - • • 2222 2222222222222 2222222 222 

o-iooooooOooooooooooooOoodddodddddo 




+ *«*«*« + 


+ ***-* + +X .||***** +l| 5 + 


««*« + « 


{r£r ' l0(N< ' 0oh * cooK)CDtvJ ^^^'0^^fOrONrjcLrtoc^io-K.io 

cc o o « £ £ £ S 2 : ; 2 2 2 ? 2 £ 2 5 J2 £ S 2 2 £ £ £ 2 2 £ 2 ® 2 £ ? 

oooooooooooooooooooooooooooooooooo 

l > I l I l l l I i I 


£ nitll'J'T!!2 OK>ri ^ O,S "' HNL1 ' 5N ' 5 inoQ, * , ^^^C)W«Cor0 

v0h-f^h-sD{T'»0<MO^t\j(v J f0CNCr. CjHin^CVJtrCMMHCjvCCMNinm 

S 2? ^ ^ ^ ^ ^ ^ a ‘ ^ •o*^cM*c*oaincoK^3££?E22 

Ncn^^^^nhqoooohhhnnn^SSoo 
ooooooooooooooooooooooooooocioo 

I I III I I I I I I I 


(NJ m K) K) 

oo h ^ k: 

«-h <\J »H 
O C 0 »-i rH 

• • • • 

o O o o 


+ * + «*♦*******.„ * + + * l ***** * 


* * * * * • 

* 


»0 H CW in U) tt. ^ C O' t\| o f*** X O <F C O fO **“* Vi N 00 N N V, m j N - ~ - r i- - ^ 

o(\j0^a')(\jt-i{Vf0^Hvflcc<rc0a u.« a'a'^^ooco^inirirooin^^cgsd- 

-.2 2 “. t ! . f : <vl ft, c. K. r*t ft, a o o o c rt J 

• * * 2 2 

oooooooooocjooooooooooooooooooooodd 

• • I * * I I I I i • I I | 


^ vfl L'i <3- O m ^ KUO rt X x H K) O' N H £\i o N H O Mi-> Kj L’i n c O' fO iJ' IO rf 

£SS«2RS??22SSS5:S‘D£22«S'2;!?5!X5iP^«r ; *^KS 


c= to jC‘ »-i rv O' 

CJ U ) fO fO C\J CM *H 


— “ — ' r, HV w u/ w I' v U> ri cu r* OJ CNJ tr) to 

H i if’ H ^ I f 'J -T N O (\, ^ f s (J'fHM)KlN;0C(\jKj0o r ,j- 

h o o o o o h h h N a (v a (^ k) f.-) ro ro ro o o c. o o *-» ««* 


^ o O C"> o o o O O O O O O O CJ CJ o o 

I I I I I I 


OOOOCJOOOOCJOOO oo 


■c cr> «-« m <r I s - t\; O'- \L' r^- I s * o t-i k; <r C" r- jo c\j *-» 


A „ ” w *" ’ ' v -v > ->*. i- . * t-i r, «a- u r- ■*■ ro c\j to *-t <T <M to in 

£^££i^£ crvX3rg *'^ r "* H ^ u ^ OK ' oc ^ si ' o ^ o ^ o '0mr-acN’K/aso 

o o; oc H U’ If] h in it. .r. « — . ,rs ~ ~ _ . ~. T _ u ^ <J' O 


0»;<roO<fHO\ii 

C KH\ H M rn c c 


IT5 CT rO *0 0L ~t TO lO «s0 O’ CM rO Lf) LO tr'i CM 


o ru o. c\ cm cj 


CM t*H C 3 O 

w> O C. i—> 


•“•OOG OOOOOOOOOOOC’.-OGOCJ, OOOOOOOC^OOCJOOO 


* * ******* 


* * * * •* * * * * 


* * * * * * + 


tLDr-Nin^oi^OvOinHfMMsj MTiOF)0 o U~; 
NOfOvflHOinMOHCO lO rO X 3^ H (\; ^, H cc ri 


^ C\i vfl N C \| cC 


o m cr c 


h c r ^ <r \L 


: 2 i V t; c; C * “ • °» 2 2 2 2 °i c ; c 'i ‘i 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

GO o O o O O O O o CJ CJ O O c> o O O CJ o O CJ O o Ci o o o g o C.- o o 


* * * * * 


***+ + + ++ « + + + + + * + + 


Z, 2 ^ r C a * « * ^ K a ff- ^ -X) o- tf: CM <r u', Oi KJ ftJ ro «- ir, o a- r- r- & r; t" 
L . . ^ ° C H C C M rt rt ^ *' 1 1,1 ^ ^ Kl ^ ^ ^ K) c c o o r_ .-< 2 


ooooo^oooooooooo oooodoo ode* dddddddd 


C£ O' O H CU fO ^ iTj vD h* CD £j. c »-t Ow t») <r « 

H H cm cm c.» cj c cm cj k, kj k> ro ro * 

rH *— rH H »— 1 ♦"< «H T-i «— * «~i r^l *—• t-~* w-\ r~* H 4 


+ + **♦*♦♦*** 


UPPfR SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


198 



« 

4 


« 

4 


* 

■* 


* 

4 


* 

4 


* 

4 


* 

4 


« 

4 


* 

4 


* 

4 


* 

4 


« 

4 


« 

4 * 


* 

4 


* 

4 


* 

4 


* 

CM 4 


« 

O 4 


« 

• 4 


* 

X 4 


* 

Hi 4 


« 

4 


* 

4 


« 

4 


* 

4 4 


« 

4 


« 

4 

• 

* 

4 

o 

* 

X 4 

ut 

' * 

O' 4 

Q 

* 

• 4 


* 

IP * 

o 

* 

Hi 4 

• 

* 

4 

o 

* 

4 

Hi 

« 

4 

1 

* 

4 4 


4 

4 

II 

* 

4 

IX 

4 

4 


4 

CD 4 

it 

4 

O 4 

t- 

4 

• 4 

_J 

4 

4 

UJ 

4 

Hi 4 

o 

4 

4 


4 

4 


4 

4 


4 

4 4 

CM 

4 

4 

rH 

4 

4 

• 

4 

4 

O 

4 

IP 4 


4 

O 4 

II 

4 

• 4 

ST 

4 

CM- 4 


4 

H 4 


4 

4 


9 

4 

7> 

4 

4 

O 

4 

4 4 

HH 

4 

« 

-J 

4 

4 

-1 

4 

4 

Hi 

4 

O' * 

51 

4 

cr * 


4 

• 4 

rH 

4 

a * 

9 

4 

4 

CD 

4 

4 

rH 

4 

4 


4 

4 

II 

4 

4 4 

cr 

4 

4 


4 

4 


4 

4 


4 

CM * 

0 

4 

C 4 

4- 

4 

• 4 


4 

X 4 

Z 

4 

4 

3 

4 

4 

X 

4 

4 


4 

4 


4 

4 4 


4 

4 


4 

4 


4 

4 


4 

O 4 


4 

CD 4 


4 

• 4 


4 

C~ 4 


4 

4 


4 

4 


4 

4 


4 

4 


4 

4 4 


ORIGINAL PAGE IS 
OF POOR QUALITY 


* * 4 4 4 4 


4 4 4 4 


H 00 OC 
\fl K) vD 
H N Cs. 
CM X to’ 

• I • 

cr o o' 

• i 


X h- h- 
to cd c- 
X n- *h 
X X O 

• • • 

N vD vD 

I I I 


tr oo cm c- in 

Mu 00 lO 
K) CO O 
<r X cm 


■T 

I 


O «-h 
M 3 X 
W 0 s Cu N 
X tO C0 CV 

• • • • 

tV to CM CM 

till 


c\j x o o r- cm 

CC P- ^ (\l I s * CO 
rH O rO C LP rH 

h ^ fO H o 0 >. 


h" \0 CM 

,-H O X *H 

u x r- 

t*- x o> <r 


I I I I I 


«~» o 

I I 


0 

1 


0 o 

1 i 


rH IP 
rH K> 

U • CM 

•a- <r 

• 

0 

1 


c <r ip 

r- o 

o» r- oo 

to PO 

* • • 

0 o <=> 

1 I I 


X X M3 
X I s - X 
ip h- *lj 

tO IO tO 

• • * 

0 o o 

1 I I 


* 

* 

4 

* 

♦ 

* 

* 

* 

4 4 * 

4 

0 s cm * 

CM rH 4 
to tH * 
lO K, * 

o o * 

I I * 
* 
4 


* + * * 4 4 


C 0 OriK)Oi) 0 GonHNvflCCl 0 ^ifjajW^ih 

(Mf ,w kn\fiooir'HK3vDO > 'HD^CMooh*foa , ^JOsO 

s ^(>j r HH'tf‘OO s riK3HCH43HCCiUjC\i£CHf- 

op»-c\ixcNjO N r-LnK)CMOoxM3x^ 


4 * * 


c- cm ip 

H CM X 
cm h* o 
H o CM ro K CM LO 


o O' N 

H I I 

I 


\fl III iO 

III) 


4- fO to CJ (M H H 

I I I I I I I 


I (H H 

I I I 


4 4*444 


O CD O G 

I I I I 


* * 4 * 


X Q'' tO O O n X X *-• 

<t sj-iniOCMiD^rOCNJlO 
f\i If) o O' 0' 00 HC O' IP 
4" rO rO CM CM CM tO tO CM CM 

OOOOOOOOO 

I I I I I I 1 I 


?? 


♦ * 4 4 


LO CVJ X 
fO K K 
CM X O 
IP f*- Cv 


in t o 
o o 4- 

O ' r~* 4 - 

aj <r oj 

• • • 

nO vD IP 

1 I I 


cr- ip 

Hi CT 

<r o 

iP CD 

• • 

IP if) 

I I 


to ip 
X X 
I s - 

X Cg 


4* 

I 


<r <r 

x CM 

«-» x 

lO O' 

• • 

to CM 

I I 


ro x 
x <r 
r- o 

o ac- 


cv r- 
I s - X 

rH IP 

x 4 


4- a. s> x 

in h in 
CM CD Xr sO 
f ) CM 0»’‘ U ' 


r* rH 4~ LT. C • h- CM X CM 
<r d in o co CT X CM 4" 
4 OOriCCOrOrHrH 
X JU if 1 K. Ki (v CM Cm 


rHrHrHrHrHHtOOCDCD 

I I I I I I I I I I 


O CD Cg O 

1111 


* * * * 


* * * * 4 4 4 


CM CM 

I I 


<r <r 

ip 

x IP 

X x 


rH 4" X C- CT- K; C3 O' IP tO tO Hi u~ 

OCOJ'tOOCKKKCOKOjKK) 

C3 X iP iP o> lP iP CM <r u"i K1 H H 

K) CM rH CT O CL K \0 li'< 4 ^ Cm 


I I I I I 


i o CD CD CD 

I I I I 


0 o o 

1 I t 


4 X> 
CO rH 
C- I— 


C_j X) 

I I 


CM fO Ip 
o o X 
to x x 

C M IT C* 


4 Ip 

in to 

CM O 

K- ^ 

• « 

rO tO 

t ♦ 


to 

I 


mO Mj 

IP O' 

<r cm 

• • 

CM CV 

I I 


cm tr 
x cr 
to x 

s*. 0 “ 


IP tP 

te Cm 


o ip 
cm o> cm 
u: r- 


O' X X) 

h- CM O *— 

Cvj K'j X 

C‘ j.. r- sx. 


* ♦ 


rH M3 X 1 MJ X IP 

O vQ CM ^4" X 

c- o O Cm tP to 

VC 1 pi Kj X r— «— 1 


O 


111*1 


CJ CD cl* c CD C< CJ 

I I I I I 1 t I 


n C 4 4 

rO U X lO 

H ri w 

CJ Cg <\» CM 

• * • * 

O o CV CD 

III! 


4 J) K 4 
s^j cr *h 
mj U- 


coco 

I I I I 


r— uV -O" C 
ro o K) K) 

tO K* r— i O- 

^-1 r* r< CD 

• • • • 

C- CD CJ C> 

I I I I 


♦ * + + 


♦ 

* * 
+ 
♦ 

o * 

H « 

O' * 

Hi * 

• ♦ 

0 « 

1 * 
% 
* 

* ♦ 
♦ 
♦ 

CM « 
to + 
to « 

«-i ♦ 

• « 

CD ♦ 

I ♦ 
* 
« 

* ♦ 
♦ 
♦ 

r- * 
o * 
c* * 
cr> + 
• * 
CD « 

t * 


♦ ♦ 


K f u rl \fl fV 4 IP 

r-CMXf^COrHCMr-l 

to C.i \£ o 1-1 \L <-» 

kj x vi3 ip Cv *— < 

• i • • • »•• 

rO rO tO CM Cvj CM CM CM 

I | I ) I I I ) 


+ « + * * ♦ * 


IT Hi 
X CM 

h- to 

J X 


K3 r- 

m o 

Oj p- 

4T C J 


0 X 
X CM 
U Cv 


cv 

r- x 

a"; C" 
CD L ’ 


(III) 


n CJ 

U3 O 
t-> X 
O' u. 

• • 

X CD 

I I 


X «-* 
IP o 
1-1 

x c- 


H Cu 4 If.' H H lO H (T 
XCMXiTf-CMHiXO 
X tO X U -' X X »-i x X 
i ' X C\i *~l rH o o 

• ••*••••• 

I CD CD CD O O CD CD O 

I I I I I I I I 


Oa O 4 ♦ 

X * X # 

IP CM C- ♦ 

CD O Cj ♦ 

* • ♦ • ♦ 

D C) C7 O * 

*11 ♦ 




* + + + 


X o 
<4 rO 
Hi IP 


if) v£ K ^ K 4 CT rOOCOf-t'iJHH 
oC-XO'X'ptOOCMi-'r- >40 
M - H 4 H K XX X IP tO I s - 4-r— 
o H CC vf u H CVI, MC 4 !\j h M C 

lOlOtMCMNC\lHHHHHflriHH 

| | I I I I I I I ■ I t t I ) 


i-» m cm <4 cj h o cc a r-. o o- ^ cr- x o 

XC-C-OtOJC-O-RT 44 KEJ*hI04C\IK 

iT' 4 £J IT 0 pj 1 fi K h H 0 1 ' I s " ^ CJ rO 

tr- C' x x x x in 4 to h o c c w» o 

CDOOtDOOOOCDOCDOOOOCnO 

I I I I I I I I I I I I I I I I 


tr * * ♦ 






♦ X * 
t« U ♦ 

t H * 

♦ U- + 

« H + 

♦ Ol * 
■HO* 

♦ * 
* * * 


C\it04lT)JjKCCC' CiH{\)f04 


* * * * * * 


IP X’ 

t-H rH 


K CL’ 3 1 . c h CJ Ki 4 ifi vfl h <£ 0’ O Hi CM K3 
t-' r*4 rH C. CM CM C\> CM Cj Cv OJ Cv CJ K» K) Kj K> 


« + ** 4 « + *** 




<t ♦ 

•H * 

4- * 

CD * 

• * 
o * 
* 
* 
* 

* * 
* 
* 
* 

<4 * 

fO + 


* 

« 

* * 



LOWEF SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 
RUN R= 10. I MILLION Mr 0.1? DELTA Fr -1C.0 DEG 


* 

* 

* 

* 

♦ 

* 

♦ 

♦ 

* 


* 

« 

* 

* 

♦ 

* 

* 

* 

* 

* 


ORIGINAL PAGE IS 
OF POOR QUALITY 


********* 


************.„ 


CM 

iT- * 

• * 


* sO 


* * 


* «H 


H(MHOlT)CDK)\ijrvOC\JvD^O^^ ^ O ff' ^ vOr-OCTO'C-r-i<rKl£T>f^f^^ ^ 

jHCf-o^cvxi-.ooF-r^tr. cr'0^rovc^roina3<roK>r-^j^S??c52l!o 

CM O TO. fO so ^ X CT‘ Cj O O' ffs r- s£) lf> in 4* K> CM CM »H O O O O O O *H *-4 ,H C 5 O O O 

n! A ^ ^ # 1 * * * •••*••••••••*•••«• . 

^<\JOOOOOO^^»OOOOOCJOOOOOOOOOOOOOOOOOO 

1,1 ill III 


* * 


* * 


* * * * 


*********** 


****** 


« 

* 


x m cm 
cr o 
cr 

K) N H 


OC H O 

I I I 


‘ m o ro tf‘> h- GO 

■ (\j Q O N K) K) 

I O' 4 1 Cm CO O C' 

1 vfi DO CT' C' O CT' 

• *•»•«• 

o o o o O *-l o 


to <r vOo*-»<rao'ocMoo<rco^<r in ir.c cc in 
^HM-oOiriincDOOfOOHOfO^MCCOM-OONin 
vOor^soi^^r-i^cocsJinco^ohONDCMinvL^-Ln 

Ch Ch h* Mi if) M - ^(ONtMHOOOCOQHrlH (O 

oaooooooooooooooooooo 

I I I 


f-- tr ’fl- 
Rj- o r- 

O fH 

o CJ o 

• • • 

0 o o 

1 I 


***** ****** 


****** 


********* **** 


cm ui o mo sr 
r*- c- «•* in 

CM if) CM if) ^r 
^ 0 Cw vjJ CC 

• « • • • 

sC o a o o 

I I 


CM CM sLi CM u> vO 

O' LO <T sD CN 

h- o o r>- cm <r 

a o o o cr - x 


o c> *— » o O CJ o 


DCiOff'Qjh-CuH^M)0\D^(\jCJ<}- 
vONinr'inoHKj^HcoooHK)^ 
i-iOf-»K)Mjo<rQjr-tinHc-4tnoo?o 

sC LT» * TO K> CM **i *-i Ci O O C' O O 

OOCJ OOOOOOOOO OOOOOOOO 

I I I I 


M) ^ If i K> in C 

CT O' o cm a K) 03 

M If L" vfi rt K) O 

*H **s •-* O o O O 

o o 


* 

* 

* 

If) * 

o * 
• * 

CM * 

* 

* 

* 


f —1 \JJl *— 1 1 

h- so 

rH h- 

x, cm in 

• • • 

<r o o 

I I 


vO in 
in in <t- 
li'; in (Tv 
X 0-v o> 


* * * * 


c*> CM MO C- 

o r- O' 

O Ch lO r* 
o 0 s J'v 0 ' 


******* 


* * + 


so <r 

TO vO 
sO C* 
X 


CC(^MnvO<rM-H^M‘H^fONM-Cd«-'HO(N J NO 
ofOHiDinfO(Mcofo^i£)HicoinfOffviocr 
rOlOcfNO^JOMNrtHIT/h-GifilOlP^vtHinKi 
vOin^ TO*OCMr-ti~»C3CiOOO*~tG^«“«f-<C:oOO 


OOOr*OOOOOOOCDOOOO 


o O O O 

I 


0 o 

1 I 


0 o 

1 I 


o O o o o o o 




* * * * 


o u') K/ C' in vO TO CJ K) CT 

<M <M O' 0<T0 O ri H K! VO 

C CJ in cu O O X' K> X rO MD 

X V x L f O O c> C y. JO N 


* * 


******* 


* * 


^ ^ ^ 0 jo ch r*- o h- -s* r-» c''- sj- 


r-* I s - so & <t x o h ic >j) in 4 - n 

fOromxcMv£cHf^*Hfo>ijcr>,-f 


Si. If) <r f* > <\ CM ««t *-l o O CJ O O r* r-* O r-* 


CM 0 so K> CJ N flO H lO 

<rO N >h K; fo if (\j ccs 


* 

* 

* 

* 

* 

* 


r-i O CJ O O * 


CM CJ o O 

I 


h c o a o o 


ooooooooo 


0 o o o o o <r> 

1 I I I I I 


o o a o 


* * * * 


******* 


* * * * 


********* 


* 

* CM * 

* o * 

* • ♦ 

* X * 

* * 


♦ ox 


CC J' CMf', F' N a; a, i;) cc oo k; N n N N IT, (D a K) O' Ov ri C \1 <T OC- N (\ H Vfl 

c ^^-°x K ;tn f o <rc-r-r-cjor-infOovo^Hroxr-inu'iXr-.FO 

cr o n io o cy. o h <r in fj K) in o or ^ ci -f j h ^ ^ n a ^ c 

OC t^C XhNjm^rtW M HCOOOOr.H!!Hrt 0w ^SS 


cm a O' 


o o * 

* 

* 

♦ 

* * * 
* 
* 

rO cm * 

»-i IT 1 * 

co* 

H r-< * 


Y^o^oooooooooooooooooooooooooooooo* 

I I I I I I I « 


***** 


******* 


* * * * 


* o * r*- 

* o * 

* • * 


ct o o inn o cc x X v£> c\j oj <j- c\ cm trh- a c\j o in s co h n h- <tr~vx>r- 
si «' , < ! c f?;^ K,oro ^ h ‘‘ nccccc '^ oro «^^ o ^^Mo^o 

° w r 11 -* Kv tf. c lO^<CiOP , 't:* , 0‘-4 , 0(\jN(\|<|- s occir4)JOco* rOf-t 

iTQ^rjfl^crcca'^vOlf^lO^ryHOCCoOrtnHnnHCHriOnrt 

oor-ioooooooooooooooooooooooooooooo 

1 I I I I I I I I 


* 

* * 
* 
* 

vO * 
TO * 
CM * 

rH * 
• * 
o * 
♦ 


* u 


* QC 

* o 


******* 


Hwjo^in^NttffJOHMcj^wifihftjosoHcyno^in'flNc&ajoHww 


* * * * 


* * * * 


* « 
* 
* 
* 

^ * 
TO * 

* 

* 

« 

♦ 

* * 



UPPER SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


ORIGINAL PAGE IS 
OF POOR QUALITY 


• 

O 

Uj 

O 

o 


n 

U- 

< 


-J 

UJ 

C'. 


o 

•H 

o 

II 

s: 

5 * 

O 


a 

n 

a: 


o 

X 


ID 

Q. 


200 


* * 
* 

♦ 

* 

* rH 

* in 

¥ • 
« O 

* 

« 

♦ 

* 

HI k 

« 

% 

♦ 

♦ CM 

>11 a 

* • 

* o 

* I 

« 

* 

* 

« « 

k 

* 

* in 

* CM 

« « 

« o 

* I 

Hi 

k 

* 

* * 
Hi 
* 

« 

* ro 

* in 

* • 

* o 

* I 

* 
k 
* 

'll * 
* 
k 
* 

* CM 

* C- 

« • 

* o 

« I 


k 

* ¥ 
¥ 

* 

* 

* X 

* a 

¥ * 

•it n 

« I 
+ 

* 

♦ 

* k 
¥ 

¥ 

¥ 

¥ ID 

¥ d 
¥ • 

¥ *-» 

« I 


¥ 

¥ ¥ 
¥ 

¥ 

¥ 

¥ r- 

♦ c 

* • 

-it »-» 

♦ i 
¥ 

¥ 

¥ 

¥ * 
¥ 

¥ L-i 

¥ O 
Ht l-i 

♦ u. 

♦ l-i 

♦ x 

¥ O 

•li 


« 

¥ 

¥ 

¥ 

* 

¥ 

k 

k 

+ 

* 

* 

¥ 

¥ 

« 

* 

•k 

+ 

* 

Hi * 

¥ 

•K 

Ht 

¥ 

¥ 

k 

Hi 

« 

Hi 

■k 

Hi 

♦ k 

« 

Hi 

k 


¥ 

♦ 

rH 

in 

to 

O' 

CO 

K) 

cr 

cr 

cr 

in 

rH 

cr 

O 

m 

rH 

d- 

cr o 

O' 

cr 

X 

in 

X 

CT 

0 - 

O' 

X 

rH 

X 

in in 

O 

X 

ro 


¥ 

O' 

d 

vO 

O' 

O' 

rH 

oo 

•«“ 

vO 

o 

cr 

CM 

in 

X 

♦ 

CD 

® in 

X 

X 

ro 

ro 

rO 

OJ 

rH 

CM 

d 

CM 

ro 

ao o 

O 

X 

d 


¥ 

rH 

d 

o 

to 

O' 

LO 

r- 

<\l 

<D 

cr 

rH 

•d- 

X 

cr 

CM 

d- 

<r in 

in 

in 

d 

ro 

CM 

«-H 

O 

T- 

X 

rn 

d 

X T' 

ro 

X 

X 


¥ 

IT 

to 

o 

rH 

rH 

CM 

CM 

ro 

tO 

rO 


't#- 

•d- 

<r 

in 

in 

in in 

m 

in 

in 

in 

in 

LO 

in 

d 

fO 

CM 

o 

O CM 

ro 

CM 

CM 


¥ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• • 

9 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« • 

• 

• 

• 


¥ 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

O 

o 

o 

o 

c> 

CD 

o o 

O 

CD 

o 

CD 

o 

O 

o 

o 

o 

O 

o 

0 

0 

G 

O 

O 


¥ 

¥ 



1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 1 

1 

1 

i 

I 

1 

1 

1 

1 

1 

« 

1 






¥ 

¥ 

¥ 

¥ 

¥ 

* 

♦ 

¥ 

♦ 

•It 

•* 

4 i 

* 

¥ 

■It 

♦ 

¥ 

¥ 

■k 

* * 

Hi 

•k 

¥ 

¥ 

Ht 

k 

Hi 

k 

Hi 

* 

k 

¥ ¥ 

¥ 

¥ 

k 


¥ 

¥ 

CM 

O' 

to 

TO 

O' 

d 



h* 

rH 

to 

X} 

a 

cr 


d* 

d- CM 

O' 

X 

X 

rH 

<r 

OJ 

d 

r^ 

CM 

X 

X 

tr d 

X 

X 

X 


¥ 

o 

O' 

d 

CD 

h- 

ao 

ro 

CM 

C\! 

v 0 

CM 

in 

rH 

rH 

X 

X 

o cr 

d 

h- 

cr 

X 

o 

OJ 

CM 

X 

r- 

in 

X 

ro d 

r- 

d 

X 


¥ 

CM 

O' 

c- 

ro 

m 

•—I 

in 

H 

sD 

0 

to 

vfl 

O 

•d- 

r- 

cr 

r-t rH 

CM 

CM 

CM 

cv 

rH 

o 

X 

tn 

r- 

G 

ro 

O' O' 

if) 

tr 

X 


¥ 

ao 

d 

rj 

o 

o 


•M 

CM 

QJ 

OJ 

to 

p 0 

<r 

•d* 

•d" 

d- 

m in 

m 

in 

in 

X) 

n 

in 

d 

d 

ro 

CM 

o 

o cm 

to 

CM 

CM 


¥ 

¥ 

o 

o 

o 

o 

o 

o 

CD 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

O 

o 

o 

CD 

o 

o 

o 

o 

O 

o 

O CD 

o 

O 

o 


¥ 

¥ 





i 

1 

1 

1 

1 

1 

1 

1 

1 

* 

1 

1 

1 1 

• 

1 

i 

1 

1 

1 

1 

t 

1 

1 

» 






¥ 

¥ 

¥ 

¥ 

* 

* 

¥ 

k 

* 

« 

* 

¥ 

¥ 

♦ 

¥ 

¥ 

¥ 

* 

•k 

Hi Hi 

Hi 

Hi 

¥ 

¥ 

¥ 

Hi 

Ht 

k 

Hi 

¥ 

k 

¥ ¥ 

♦ 

* 

Hi 


¥ 

¥ 

rH 

o 

K> 

d 

o 

<r 

v£> 

ro 

cr 

to 

a 

cr 


CM 

h* 

rH 

X d* 

rO 

O 

in 

o 

rH 

d 

d 

r- 

ro 

d 

rH 

to m 

CM 

X 

O'' 


¥ 

O' 

CD 

O 

rH 

H 

4 T 

to 

r- 

o 

vO 

vD 

■a- 

X 

rH 

X 

o 

ro m 

rn 


tr 

X 

o 

ro 

d 

CM 

to 

CM 

X 

x cr 

rH 

ro 

m 


¥ 

X 

X 

d 

O' 

O 

MD 

o 

v£ 

CVJ 

in 

cr 

ro 

r- 

CM 

in 

X 

tr o 

rH 

rn 

rH 

rH 

rH 

o 

X 

m 

r- 

O 

to 

cr O' 

X 

cr- 

X 


¥ 

O' 

lf> 

CM 

o 

O 

O 

H 

•H 

C\J 

CM 

0 J 

rO 

rO 


■d 

•d 

<r lO 

lO 

X 

in 

in 

in 

in 

d 

d 

rO 

<\l 

o 

O OJ 

ro 

CM 

CM 


* 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

O 

CD 

o 

o 

o 

CD 

o 

o 

o 

CD 

o 

C-D O 

o 

o 

o 


¥ 

¥ 





1 

I 

1 

' 

1 

1 

1 

1 

1 

t 

1 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 






¥ 

¥ 

¥ 

¥ 

♦ 

+ 

♦ 

¥ 

•If 

■It 

¥ 

•* 

¥ 


¥ 

* 

* 

♦ 

Hi 

Hi * 

¥ 

Hi 

k 

« 

Hi 

Hi 

Hi 

Hi 

¥ 

* 

k 

k k 

k 

Hi 

¥ 


¥ 

¥ 

r- 

in 

in 

in 

CD 

<r 

X 

<T 

o 

CM 

rj 

O' 

in 

X 

C 0 

d* 

d* tr 

X 

CM 

C'« 

d 

X 

cr 

rH 

vXl 

CM 

ro 

d 

CM rn 

OJ 

CM 

rH 


¥ 

m 


X 

rO 

«“< 

o 


r-i 

o 

CD 

ro 

in 

<t 

■sr 

rH 

O' 

in o- 

X 

d 

X 

ro 

O' 

CM 

O' 

O' 

in 

O' 

rH 

a d 

in 

d 

X 


¥ 

o 

IV 


X 

ou 

o 

•iT 


r- 

CU 

in 

O' 

<T 

c 

ro 

in 

0 - X 

O' 

CD 

CD 

CD 

m 

O' 

X 

d 

X 

cr 

ro 

o o 

X 

O' 

X 


¥ 

X 

vi; 

rO 

rH 

o 

CJ 

O 


rH 

OJ 

cv 

cv 

t*> 

r*; 

d- 

d- 

d- d* 

d 

in 

jT 

IT 

d 

d 

d 

d 


rH 

o 

rH fO 

ro 

CM 

Cm 


♦ 

a 

o 

O 

o 

o 

o 

O 

CD 

O 

o 

o 

o 

CD 

o 

o 

o 

o o 

o 

CJ 

O 

O 

o 

o 

o 

o 

o 

O 

o 

o o 

o 

o 

o 


¥ 

¥ 







1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 1 

1 

1 

1 

1 

1 

i 

1 

1 

1 

t 

1 






¥ 

¥ 

¥ 

¥ 

♦ 

k 

* 

♦ 

♦ 


+ 

■* 

¥ 

♦ 

* 

* 

¥ 

* 

Hi 

■k Hi 

Ht 

Hi 

k 

k 

¥ 

¥ 

« 

+ 

Hi 

¥ 

¥ 

k k 

k 

k 

k 


¥ 

¥ 

d 

in 

O' 

Lp 

CM 

ro 

X 

<\i 

a* 

CM 


X 

OJ 

O' 

in 

CT 

X X 

O' 


X 

CM 

if 1 

d 

cr 

cr 

U 1 

O' 

T' 

X CM 

d 

X 

CD 


¥ 

O' 

to 

00 

d 

cr 

cr 

r- 

O 

CD 

»-H 

r- 

•O' 

CO 

o 

CO 

X 

in cr 

r- 

X 

o 

X 

ro 

X 

ro 

CM 

ro 

X 

O 

o in 

r- 

CM 

d 


¥ 

d 

X 

in 

o 

rH 


o 

OC 


X 

CM 

0 - 

CM 

X 

rH 

d- 

X N 

X 

a 

Ci 

tr 

cr 

X 

X 

m 

X 

cr 

ro 

o O 

X 

cr 

X 


¥ 

X 

X 

to 

CM 

H 

o 

o 

o 


H 

OJ 

CM 

rO 

ro 

d- 

d- 

d- d* 

d 

• 

d 

in 

d 

d 

d 

d 

# 

d 

ro 

• 

rH 

o 

rM KJ 

to 

ft 

CM 

Oj 

• 


¥ 

o 

o 

a 

o 

O 

o 

o 

o 

o 

CD 

Cj 

o 

O 

o 

CD 

CD 

CD o 

CD 

o 

CD 

CD 

CD 

o 

CD 

o 

o 

O 

o 

o o 

CD 

CD 

o 


¥ 

¥ 







1 

I 

1 

1 

1 

1 

1 

i 

1 

1 

1 1 

1 

1 

1 

1 

‘ 

1 

1 

1 

1 

1 

1 






¥ 

¥ 

¥ 

¥ 

k 

* 

k 

•It 

♦ 

♦ 

♦ 

¥ 

4 

¥ 

♦ 

♦ 

•k 

¥ 

¥ 

¥ * 

* 

♦ 

k 

k 

« 

* 

* 

¥ 

k 

* 

k 

¥ < 

k 

k 

k 


¥ 

¥ 

r- 

r~ 

r- 

CM 

lil 

cr 

r~ « 

<r 

vC 

rO 

CM 

r^ 

cr 

O' 


K: 

d- in 

0 ^ 

CD 

in 

X 

X 

O' 

X 

X 

CVJ 

X 

OJ 

cr o 

m 

X 

CD 


¥ 

o 

O' 

ro 

CO 

00 

vO 

O 

o 

CVJ 

in 

X 

XI 

<r 

cr 

rH 

c 

Cl x 

X 


rH 

rH 

in 

cr 

X 

cr 

CD 

CM 

CT- 

rH h' 

X 

rn 

CJ 


¥ 

CO 

C) 

rH 

m 

X 

cr 

in 

<r 

O 

<r 

cr 

•*»* 

o 

in 

CD 

ro 

UT X 

O' 

X 

cr 

O' 

Uj 

X 

T- 

in 

X 

O' 

OJ 

O O 

X 

cr 

X 


¥ 

d'J 


d 

CM 

i 

cr 

o 

cr 

«— i 



CM 

^ j 

rO 

■d- 

d 

•d d- 

a • 

d 

d 

d 

d- 

d 

<J 

d 

4 

d 

K> 

rH 

G 

rH K'< 

« • 

*} 

• 

C.i 

CM 


¥ 

O 

o 

O 

CD 

o 

c 

o 

o 

cr 

o 

Cj 

O 

o 

o 

o 

o 

o o 

CD 

o 

o 

CD 

o 

CD 

a 

o 

O 

CD 

O 

G O 

o 

o 

o 


¥ 

¥ 








1 

1 

1 

1 

1 

1 

1 

1 

1 

1 1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 






¥ 

¥ 

¥ 

¥ 

•It 

* 

* 

¥ 

•n 

¥ 

« 

4 

* 

¥ 

♦ 

* 

* 

•n 

•k 

* * 

¥ 

* 

k 

Ht 

♦ 

■k 

¥ 

k 

« 

Hi 

k 

Ht k 

« 

k 

k 


¥ 

¥ 


cr 

CO 

O' 

rH 

m 

to 


cv 


<r 

K - ) 

r-i 

X 

X 

CM 

CM CM 

d 

r- 


ro 

O 

r- 

X 

in 

ro 

ro 

r** 

o n 

cv 

d 

d 


¥ 

r-i 

OJ 

cc 

o 

in 

cr 

r- 

ro 

cr 

r- 

ro 

TO 

r 

rO 

CD 

tO 

O- X 

o 

CM 

cr 

rH 

tr 

d 

cr 

d 

X 

X 

O 

cr cm 

ro 

rO 

CM 


¥ 

rH 

o 

cm 

r— 

r- 

O' 

>3 

vQ 


X 

CM 

X 

n 


X 

cr 

r-i ro 

in 

X 

X 


X 

X 

m 

d 

X 


tv 

CD rH 

f" 

O 

X 


¥ 

d 

X 

iP 

tO 

tj 


f-H 

CD 

o 

c - 



c. 

to 

K.' 

K, 

<r 

d 

d 

d- 

d 

d 

d- 

d 

d 

ro 

rH 

o 

rH fO 

• ft 

ro 

• 

C\ 

CM 


¥ 

O 

• 

o 

• 

o 

o 

o 

CD 

O 

O 

o 

o 

o 

o 

o 

CD 

o 

CD 

o o 

o 

o 

c» 

o 

o 

o 

o 

a 

o 

O 

CD 

O G 

G 

G 

O 


¥ 

¥ 









1 

I 

1 

1 

1 

1 

1 

1 

i i 

1 

1 

I 

i 

1 

1 

1 

1 

1 

1 

1 






¥ 

¥ 

¥ 

¥ 

It 

¥ 

>*f 

* 

¥ 

* 

¥ 


* 

•k 

It 

•It 

« 

•k 

Hi 

¥ ¥ 

♦ 

¥ 

¥ 

k 

« 

¥ 

Hi 

•k 

Hi 

•k 

k 

Ht k 

k 

k 

k 


¥ 

¥ 

o 

\0 

to 

d 

cr 



in 

OC 

in 

if) 

in 

X 

X 

in 

CD 

O rH 

tr 

r*t 

d 

ro 

X 

d 

O' 

in 

rO 

X 

CV 

CM rH 

UJ 

X 

r> 


¥ 

X 

d 

cc 

CM 

•-( 

r -4 

<r 

4 f 

c 

vO 

OC 

in 

in 


X 

in 

d in 

OJ 

h' 

X 

o 

cr 

X 

*-* 

m 

rH 

d 

G 

O' X 


in 

d 


¥ 

C T 

cc 

ro 

cc 

Oj 

o 

<r 

in 

a 

rv 


rH 

cr 

X 

«— 

n 

X O 

CM 

Kj 

d 

in 

d 

d 

d 

CM 

X 

w 

rH 

rH rH 

h* 

0 

X 


¥ 

rH 

cr 

vO 

d 

tO 

rr 



a 

CD 

<r> 


rH 

Oj 

Kj 

rO 

ro d 

d 

d 

d 

d 

d 

• 

d 

d 

d 

rO 

rH 

O 

rH rO 

■ ft 

to 

CM 

CM 


♦ 

* 

O 

• 

o 

o 

o 

cr 

o 

• 

o 

o 

CD 

CD 

o 

o 

O 

CD 

o 

o 

o o 

o 

o 

o 


CD 

o 

o 

o 

CD 

O 

CD 

G O 

CD 

o 

G 


¥ 

¥ 











1 

1 

1 

1 

1 

1 

1 l 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 






¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

* 

* 

¥ 

* 

* 

¥ 

* 

¥ 

* 

•It 

¥ 

-k 

Hi 

¥ ¥ 

Hi 

Ht 

Hi 

■k 

k 

* 

♦ 

* 

¥ 

Hr 

k 

k k 

¥ 

k 

k 


¥ 

¥ 

¥ 

rH 

CM 

to 

d 

m 

vi) 

r- 

on 

c 

o 

rH 

CJ 

ro 

<T 

in 

X 

r- x 

0 > 

O 

rH 

Oj 

ro 

d 

in x 

O' 

X 

0 

CD rn 

c: 

ro 

d 


¥ 

¥ 

¥ 










*— 1 

rH 

rH 

rH 

rH 

rH 

rH 

rH rH 

rH 

O. 

CVJ 

OJ 

CM 

CM 

CM 

CM 

o 

CV 

Cm 

ro ro 

ro 

rO 

rO 


¥ 

¥ 

¥ 

¥ 

* 

* 

k 

k 

* 

■*r 

* 

* 

* 

■k 

* 

4 

•k 

* 

¥ 

k ♦ 

Hr 

k 

* 

¥ 

k 

■k 

Hr 

♦ 

•k 

k 

k 

k k 

k 

k 

■* 




LOWFR St'RF4Cr FISSURE COEFFICIENTS FOR VARIOUS ALPHAS 
RUN 5 C Rzf'.l MILLION Mr 0.10 DELTA F= -10.0 DEG. 


ORIGINAL PA?sK i i 
OF POOR QUALITY 


* * * 
* * 

* -# 

* * 

♦ 40 * 

* • ¥ 

♦ O * 

♦ * 

♦ * 

♦ + 

* * 

* * * 

♦ * 

♦ * 

* ¥ 

* eg * 

* a * 

* • * 

♦ o « 

♦ I * 

♦ * 

* * 

* ¥ 

* * ¥ 


— •inrocMinxMChooLn 
^NOff\(\jc\j(\i^covocoa' 
HHvLccij'OaHC'jK;^ 
<T'OOOOr-l f -*«-tr~t,-H r H 

ooocdooooooo 

I I I I I I I I I 


i *• O' eg 
<r LO lo 
*“• Ki 

H CM CM 

• • • 

0 o o 

1 I I 


* + + + * 


re if) Ln v£J <F 

CM o r- o <r 

If) CO o H 

CM f\j eg rO to 

• • * • • 

0 o o o o 

1 I I I I 


to K) vC 
X O' <M 
rO u ; h- 
hO h-> fO 

• • • 

0 o o 

1 I I 




CM iTj o CT' in rO UJ in ^ 

0 r-t ^ cr. q a; , U ; h n d, vl 

C\l H m ^ “O C g O. C\i n [\ C v 

rj cv cm eg cm re cm cm cm <m 

*•«*••••*•* 

Ooooooooooo 

I I I I I I I I i I 


> 1 * v£ h" 

eg r j cm 


0 o o 

1 I I 


CL' oo Ch rH ifT 

O' in cc oc co 

c; o «-< cv r*> 

CV fO fO rO Kj 

• • • • • 

o o o CP CD 

I I I I I 


00 H O 

in co C- 
to to rO 

« « l 

0 o o 

1 I I 


o >r «— i 

CO N K) 

oo in 

K> K> rO 

• • • 

0 a CJ 

1 I I 


fo m rv 

x eg *-i 

CO *-♦ «H 

^ <r fO 

• • • 

0 o o 

1 I I 


***** 


00 MO ^ O 

(VJ ^ K) \fl 

lO D O IO H 

o o a o o 

o o o o o 

It II 


OC N rO ffN H 

O' K) ^ fO K) 

K CM O 4t CM 

O O O O o 

• * • • t 

0 o o o o 

1 I I I I 


* * * * * 


* * 

* in * 

* (M * 

* • * 

* o + 

¥ I * 

♦ ♦ 


*~ i r or cm v 0 ^ r** c\i u ) on 

c <j- £r, ^ c\j k) m a j n ,o co 

SO H fO O O' 00 N X lO if) m 

r" rO K; fO M CM Oa CM CM Cyj CNJ 

•••••*•#*•* 

OOOC^OOOOOC^Ci 

I I I I I I I I I I 


in X VJ 

H rH fO 
I s - co O'- 
OJ cm CM 

• • » 

0 o o 

1 I I 


c> erC'jMM 

OR >-1 rO n CNJ 
O' H CM K) <3- 
C\ to K) K; 

* • • • ft 

c> o a o o 

I I I I I 


CM CO M 

to CM <t 
X CO C' 
fO fO K 

• • • 

O C 3 O 

I I I 


vO f\l o^ 
M \D ir> 
o o X 
<* <t CM 


h ffN uo h" O' 
OvCI'lH^ 
rt ^ CM in C\i 

«-H CV O O Q 

• # • • • 

0 o a o o 

1 l I i I 


¥ ¥ ¥ ¥ ¥ 


N H ifi K) o U’l K) K> a- a) N H o ID 11 ; J 


* * * 

* 




'f C' \t iTJ K) Oil Q O O' (j\ fl 


O c <T K' K; K, 


o o o 

I I 


in m o o^honhit.'ioidcmo'cm* 


m M k; rO k, t 


>r eg ,-t 

• • • 


C U LJ U H * 

•*•«•* 


oooooooooooooocpo ocoooc. oooooooo* 


n n In m 5, H f ^ CJ <-l C X’ f- <t IT -a- Ov, <r \f> c J C tJ 0" LO CV <T 

ts ^00^ iTi OJ in rH Kj CT f- CNJ O' e;N\X;cMfNrlir; j}e!vLOC\; 

^ • - A ^ ^ ^ ^ ^ K ^ 90 I*) ^ 4 “ 4 * <f sf CM 

• • , » 

o o o O o o o C3 O O o o c> CJ Cl cv o o o O O O O o o o o 

1 1 1 » i i i i i i i i i i , 7 i 7 

****^ t *¥¥¥¥ il *^¥¥¥¥*¥¥*¥¥¥¥¥¥ 

m CM u , in o r- O H, o cH tn cc m m> a ■■ c ^ M k; h cm o mj cc ^ *n co 

L , V u ^' 5 « K ' ^ ^ r/, M, rv. rj r*i er <1 <r ^ <r cj 


H K) K) 

in m m 
to in cm 
o o o 

• • • 

0 o o 

1 I I 


o o o o o o o o o 

I I I I I I I I 


O O CJ Cl' o O O O O CJ o o 


0 o o 

1 I I 


CV U ! 

H « 

^ cc c 

<r a. r- 

• • • 

o o CO 

i I 


^ fv. ^ H r- a vO U r- •j- N C ^ Mj < 3 “ S h o f\J C Oj H Oj 

^ cr MJ) ^ CM c r; H n rO O) vf; CM N C <r a: H X u) H fO ID 


co «-h r^* <r O' 

•X X \T‘ m <t 

• i • • « 

c. o t_ oc; 

I I 1 l l 


Cvr^o x r~“ m r- co a. 

<r <r k. k) rn ro t*. 


oCMojfOwcvja- 
<i <r <r <r <r <r cm 


o O C5 C > O 

• I I I I 


CJ O O o cv o o o 

I I I I I I I I 


o r*- u") 
Cj O' M 
<r in cm 

C- O C O 

• • • 

0 O o 

1 I I 


^ h k: 

0 s£) O 

u") X ro 

c. c. o 

• • • 

Cj G U 

1 I I 


I X CM * 
ao CM ¥ 
I CO CM * 

■ O *-H ♦ 
' * • + 

o a * 

♦ 

* 

■n 

■K ¥ * 

¥ 
¥ 

H U/ + 

h- O' + 
00 ¥ 
C j * 

* • * 

O CO * 

♦ 

¥ 

¥ ¥ ¥ 
¥ 
¥ 

M t-H « 

Cm x ♦ 

X ¥ 

CV r~* +r 

* • + 

o o * 


x <r o r— r-i 
C' cC CvJ M Ce 
*“• O X M M 


*^5^r~^K !: r' fl ’ f '" r '' aki ' C0oor '' 0 ‘ 0&, ^ r " <r ' fl 0' , ^'a-0' 

1X1 ^ 'T lj l,,. N N (\J H H H rt 


_ ' - ' W w v r; U' 

fn ^ if; <J“ to C' ^ co l n M K; f*“ 


; ^ ^ ^ ^ i “J ^ L * - ^ ^ * - - * • - V J JtJVfg^SaoOo 

^000000 c>c>xooo°ooooooooooooooooc 


¥ ¥ ¥ ¥ 


¥ ¥ ¥ ¥ 


¥ a: ¥ 
¥ C> ¥ 
¥ ¥ 
¥ ¥ ¥ 


^ ( J fi U; X X O ' 
co to O C j w C > Doe 


1 sr a x M a (J o •-» cm k. u: x m co 0 s o h cm ^ ^ ^ 

n n H H H H H a (M (v ^ CM CM CM (M K“i K) Ki K) fO * 

«“< *-■! r-i t-H 




















ORIGINAL 

PAGE IS! 































OF 

POOR QUALITY 

















« 

ft 

« 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

♦ 




* 

* 


ft 



































ft 




* 


ft 

cr 

in 

3 

in 

0 

tn 

r* 

<r 

CM 

in 


Mi 

X 

CM 

T 

X 

T 

r- 

K) 

O' 

CM 

in 

cr 

X 

in 

O- 

o 

CM 

o 

O' 

CM 

O' 

ac 

to 

ft 




ft 

o 

ft 

to 

x 

to 

in 

3 

in 

o 

in 

in 

CM 

in 

to 

in 

cr 

b* 

3 

X 

T 

CO 

to 

in 

(T 

X 

X 


fO 

3 

0- 

CM 

(T> 

X 

■X) 

3 

X 

ft 




ft 

o 

ft 

r- 

X 

to 

cr 

to 

CD 

vL 

eg 

r- 


a 

rH 

r- 

in 

0- 

O 

fj 

O- 

rH 

X 

CO 

rH 

X 

CJ 

CM 

rH 

X 

3 

rH 

tr 

CO 

O' 

CM 

CD 

ft 




* 

• 

ft 

«— i 

X 

X 

CM 

CJ 

Mj 

<r 

CM 

a 

o> 

r- 

M3 

to 

CM 

ft— 4 

rH 

c 

T 

a- 

X 

O' 

O' 

X 

X 

in 

3 

CM 

rH 

rn 

o 

CD 

o 

G 

o 

ft 




ft 

00 

ft 

• 

• 

• 

• 

• 

• 

• 

ft 

• 

• 

• 

ft 

• 

• 

• 

ft 

• 

• 

ft 

ft 

• 

ft 

ft 

ft 

• 

• 

ft 

ft 

ft 

• 

ft 

ft 

ft 


ft 




ft 


ft 

rH 

to 

m 

rO 

to 

CM 

Oj 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

♦-H 

rH 

a 

CJ 

o 

CD 

o 

CD 

CJ 

o 

o 

CD 

o 

O 

o 

o 

o 

O 

o 

ft 




* 

* 


ft 

♦ 

1 

1 

i 

1 

1 

1 

1 

1 

» 

I 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

t 

1 

♦ 

ft 

ft 




* 


ft 



































ft 




« 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

■ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

-ft 

ft 

ft 

ft 




■* 

♦ 


ft 

ft 



































ft 




* 


ft 

tO CM 

<r 

Mi 

in 

r** 

O 

to 

in 

in 

to 

■3- 

■3" 

to 

t- 

3 

CM 

o 

O' 

T 

3 

X 

to 

to 

X 

CM 

rH 

X 

fO 

3 

O' 

X 

O' 

3 

ft 




* 

O' 

ft 

3 

cr 

0Q 

X 

cr 

<r 

cr 

r- 

in 

cr 

rH 


rH 

rH 

o 

3 

tr 

T 

X 

X 

CM 

CM 

X 

to 

in 

CM 

rH 

O' 

CM 

rH 

T 

o* 

to 

in 

ft 




♦ 

cr 

ft 

rO 


r* 

a 

o 

cr 

U1 

U') 

r- 

cr 

r-i 

■x 

to 

X 

rH 

M, 

rH 


Oj 

cr 

a) 

C' 

j; 

rH 

in 

X 

CM 

u ) 

X> 

if* 

Cv 

G 

3 

OJ 

ft 




* 

• 

ft 

a 

fO 

3 

CM 

rH 

tr 

au 

M3 

*n 

<r 

<r 

Oj 

rH 

O 

c 

cr 

0' 

X 

at 

0- 

O' 


X 

VL 

m 

3 

rO 

rH 

G 

CD 

CD 

o 

O 

o 

ft 




♦ 

in 

ft 

• 

• 

• 

• 

• 

# 

• 

• 

• 

• 

• 

ft 

ft 

' ft 

ft 

• 

ft 

• 

• 

• 

* 

• 

• 

ft 

• 

• 

• 

ft 

ft 

ft 

ft 

ft 

ft 

CJ 

ft 

ft 




* 


ft 

o 

CM 

CM 

1 

CM 

CM 

*- 4 

H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

o 

o 

o 

o 

o 

o 

CJ 

o 

O 

CD 

o 

o 

G 

O 

O 

G 

G 

o 

ft 




* 

* 


ft 

ft 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

» 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 



ft 

ft 




ft 


ft 



































ft 




* 

ft 

ft 

« 

ft 

* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 




« 


ft 



































ft 




* 


ft 



































ft 




* 


ft 

3 

cm 

to 

o 

X 

h- 

Cj 

lT> 

X 

m 

CJ 

CM 

Li 

X 

CM 

o 

3 

to 

to 

in 

3 

Cv 

3 

3 

O' 

O' 

o 

OJ 

m 

to 

rH 

C' 

X 

CM 

ft 


CO 

• 

« 

H 

ft 

cr 

CO 

3 

o 

3 

f-4 

C3 

iT> 



r- 

X 

Mi 

X 

rO 

o 

r- 

X 

to 

1—4 

O 

CM 

CM 

rO 

rH 

X 

CM 

CJ 

if) 

CO 

o 

O' 

rH 

X 

ft 


< 

o 

♦ 

o 

ft 

CO 

rH 


in 

«-h 

rO 

in 


♦H 

r- 

rH 

0j 

O 

in 

Oj 

O 

in 

CM 

CO 

X 

CM 

O' 

3 

c> 

in 

O' 

rO 

X 

X 

CM 

o 

CM 

0' 

rH 

ft 


X 

Li 

* 

• 

ft 

to 

O' 

O' 

cc 

r- 

O 

iT 


to 

cm 

Cvj 

rH 

CJ 


0 

X 

X 

X 

0- 

o- 

O' 

X 

X 

X 

in 

3 

to 

rH 

o 

o 

CD 

o 

o 

rH 

ft 


Q_ 

Q 

* 

in 

ft 

• 

• 

• 

• 

• 

• 

ft 

ft 

ft 

• 

ft 

ft 

ft 

• 

ft 

ft 

• 

ft 

ft 

ft 

• 

ft 

ft 

ft 

• 

• 

• 

ft 

• 

ft 

ft 

ft 

• 

ft 

ft 




♦ 


ft 

o 


rH 

rH 

rH 

*-4 

rH 

rH 

rH 

f—4 

rH 

rH 

rH 

o 

o 

o 

o 

o 

o 

o 

CD 

CJ 

o 

o 

o 

o 

o 

a 

o 

CD 

o 

o 

o 

O 

ft 


<t 

o 

* 


* 


i 

| 

1 

| 

1 

1 

| 

i 

1 

1 

| 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 





ft 



• 

♦ 


ft 



































ft 


t/t 

o 

♦ 


ft 



































ft 


3 

r-4 

* 

* 

ft 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 

ft 

ft 

ft 

•ft 


O 

1 

* 


* 



































ft 


*— « 


* 


ft 



































ft 


or 

II 

* 


ft 

O'- 

Og 

O 

to 

L i 

r- 

<r 

r-» 

Mi 

rO 

X 

CO 

cr. 

in 

LT 

O'- 

G 

rH 

X 

G 

c- 

3 

X 

CJ 

to 

cr 

X 

O' 

in 

rH 

CM 

IO 

0- 

3 

ft 


< 

Li- 

* 

3 

ft 


00 

CM 

cr 

in 

MJ 

*“4 

m 

in 

■3" 

in 

CTv 

O' 

iT 

0- 

in 

to 

O 

X 

rH 

o 

rH 

rO 

rH 

rH 

rH 

CJ 

rH 

(T 

CM 

3 

X 

GO 

CO 

* 




* 

o 

ft 

cr 

LL 

r- 

o ) 

1* > 

o 

li) 

cc 

O’ 

O 

LT; 

Mj 

X 

a j 

to 

rH 


o> 

3 

cm 

O' 

m 

CM 

J ■ 

U*) 

X 

in 

O' 

3 

CD 

to 

SL 

CM 

m 

ft 



< 

* 

• 

ft 

w 

r-4 

3 

<r 

to 

to 

CM 

r-i 

r4 

r-l 

O 

U' 1 

X 

X 

Og 

X 


O' 


O' 

X 

MJ 

M‘ 

in 

ifl 

3 

to 

4TH 

G 

CD 

G 

G 


rH 

ft 


ac 


♦ 

3 

ft 

• 

• 

« 

• 

• 

• 

ft 

ft 

ft 

ft 

• 

* 

ft 

• 

ft 

ft 

• 

ft 

• 

ft 

• 

ft 

• 

• 

ft 

ft 

• 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 


o 

_l 

* 


ft 

o 

rH 

rH 

«-h 

rH 

r-4 

f-4 


f-4 

rH 

rH 

CJ 

o 

o 

o 

O 

CD 

o 

o 

CJ 

o 

G 

o 

<j 

O 

O 

G 

G 

CJ 

G 

O 

CJ 

CD 

G 

ft 


LL 

Ll 



ft 


1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 





ft 



C' 

* 


ft 



































ft 


00 


* 


ft 



































ft 


O- 


ft 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

+ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 


2 


♦ 


ft 



































ft 

1 

LaJ 

CO 

* 


ft 































X 




ft 


H 

4-H 

-ii 


ft 

X 

X 

o- 

H 

if) 

r* 

li*) 

CJ 

o 

CM 

CJ 


X 

to 

r- 

to 

3 

X 

to 

X 

X 

in 

O' 

3 

in 

X 

X 

X 

in 

rH 

m 

CM 

G 

ft 

• 

u 

• 

« 

X 

ft 

0 s - 

X 

co 

rH 


r- 

CM 

<r 

o 

«r 

CM 

rH 

-X 

M3 

CM 

to 

rH 

3 

X 

o 


H 

o 

to 

o 

rH 

rH 

rH 

CM 

r' 

X 

rH 

X 

O' 

ft 

LX* 

>-H 

C 

-ft 

c 

ft 

«- 1 

in 

o> 

rH 

o- 

03 

•cr 

t-« 

o 

CC 

X 

CM 

IT 

-3 


to 

Cv 

o 

OJ 

0- 

L3 

CM 

o 

O' 

3 

X 

X 

00 

3 

CM 

O' 

CM 

X 

cr 

ft 


LL 


« 

• 

ft 

•> 

X 

cr> 

o 

a> 

ir 

CT' 

cr 

cr 

X 

X 

X 

1^ 



0- 

O' 

O' 

X 

CL 

X 

X 

X 

n 


3 

to 

rH 

G 

O 

o 

rn 

rH 

rH 

ft 

X 

LL 

II 

* 

cv 

ft 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

ft 

• 

• 

• 

• 

• 

ft 

ft 

ft 

ft 

• 

• 

ft 

• 

• 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

»-H 

LJ 

2= 

-ft 


ft 

o 

o 

o 


o 

o 

o 

CJ 

c> 

o 

o 

CJ 

CD 

o 

o 

CJ 

o 

o 

cr» 

o 

CJ 

o 

o 

o 

CD 

CD 

o 

C 

CD 

o 

o 

O 

CJ 

CD 

ft 

lCj 

o 


ft 


ft 


1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

» 

t 

1 

1 

1 






« 

JZ 

O 


-<c 


ft 



































ft 

U-i 



•« 


ft 



































ft 

CL 

LiJ 

cs£ 

ft 

ft 

ft 

-* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

■ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

■ft 

ft 

ft 

ft 

ft 

ft 

Cl 

ac 

O 

-** 


ft 



































ft 

< 


h-f 

ft 


ft 






























to 

X 




ft 


GO 

-J 

« 


ft 

m 

o 

X 

CC 

cr 

rH 

cc 

CJ 

cr 

in 

Mi 

«-H 

M? 

rH 

to 

3 

X 

to 

O- 

£T 

O'- 

o 


G 

o 

CJ 

CM 

CO 

rH 

L"> 

CM 

in 

ft 


CO 

_J 

ft 

cr 

ft 

in 

00 

ac 

ro 

<r 

to 

X 

rO 

m 

Mi 

X 

MJ 

-3“ 

CM 

M3 

M3 

in 

o 

rH 

3 

er 

X 

to 

CM 

O' 

rn 

O' 

O' 

X 

tr- 

in 

to 

3 

O' 

ft 


LJ 

»-H 

ft 

a 

ft 

o 

o 

3 

rO 

3 

Mi 

m 

M3 

r- 

r- 

r- 

Mi 


n 

3 

3 

3 

3 

to 

CV 

G 

X 

O' 

iD 

CM 

X 

O' 

to 

to 

ip 

to 

cr 

3 

to 

ft 


i£ 

a_ 

ft 

• 

ft 

o 

CM 

in 

x 


CJ 

X 

M. 

X 

MJ 

MJ 

mL> 

Mi 

Mi 

Ml 

\L> 

Mi 

X 

Mi 

X 

M. 

a.' 

if 

tii 

lf‘. 

3 

to 

rH 

CJ 

G 

rH 

rH 

CJ 

CM 

ft 


LL 


ft 


ft 

i 

• 

• 

• 

• 

ft 

• 

• 

• 

ft 

ft 

• 

• 

• 

• 

ft 

• 

ft 

• 

ft 

ft 

• 

* 

• 

• 

• 

ft 

ft 

ft 

ft 

• 

ft 

• 

• 

ft 



rH 

* 


ft 

rH 

o 

o 

o 

C 

o 

o 

o 

o 

o 

O 

o 

O 

CJ 

O 

O 

O 

o 

CJ 

o 

O 

G 

G 

o 

C 

G 

G 

G 

o 

o 

CJ 

O 

o 

G 

ft 



• 

* 


ft 


1 

l 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

* 

1 

1 

1 

* 

1 

1 

1 

i 

1 

1 

1 

1 

1 






ft 


o 

x 

ft 


ft 



































ft 


c 

II 

ft 


ft 



































ft 


Ll 

ac 

ft 

+ 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 

ft 

ft 

* 

ft 

-ft 

ft 

-ft 

ft 

ft 

ft 

« 


ac 


ft 


ft 



































ft 


Zd 




ft 






























LT 





ft 


00 


♦ 


ft 

X 

X 

u 

rO 

CC 

r- 

cr 

in 

o 

U3 

<r 

to 

O' 

CM 

MJ 

in 

c 

CM 

X 

c. 


in 

tO 

O' 

CJ 

U> 

X 

X 

0> 

to 

X 

in 

m 

ft 



o 

« 

rH 

ft 

3 

in 

rH 

to 

«—4 

»— i 

c 

cr 

<M 

rH 

o 

o 

<3 

C> 

to 

X 

in 

X 

CM 

CD 

X 

CM 

ac- 

o 

rH 

cr 

o* 

G 

in 

in 

CM 

CM 

3 

cr 

ft 


ac 

m 


in 

ft 

O 

•-I 

Mj 

-oj 

C 

Cw 

IO 

<r 


X 

J" 

0 

X 

CJ 

rH 

rH 

CD 

G 

O 

CD 

X 

O' 

n 

3 

eg 

O' 

o* 

CD 

to 

O' 

O' 

to 

X 

3 

ft 


Ui 


« 

• 

ft 

G 

Ci 

rO 

3 


li' 

ir. 

in 

u 

n 

Mj 

m 

in 

M) 

Mi 

M) 

Mi 

X 

X 

X 

u J 

in 

U 1 

li") 

U'.‘ 

-4 

X, 

CM 

G 

c* 

rH 

CM 

CM 

CM 

ft 


Cl 

2r. 

« 

*h 

ft 

• 

• 

• 

• 

• 

ft 

• 

• 

• 

• 

• 

• 

« 

• 

• 

ft 

• 

• 

ft 

ft 

• 

• 

« 

ft 

• 

• 

ft 

• 

ft 

ft 

ft 

• 

ft 

ft 

ft 


a 

3 

« 


ft 

rH 

cr 

o 

a 

o 

CJ 

o 

o 

o 

o 

L> 

o 


O 

G 

O 

o 

o 

G 

Cj 

G 

o 

CJ 

G 

G 

O 

o 

O 

G 

o 

O 

o 

o 

O 

ft 



cr 

ft 


ft 

ft 


1 

1 

1 

1 

1 

l 

i 

1 

1 

1 

» 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 






ft 

♦ 




* 


ft 



































ft 




ft 

ft 

ft 

ft 

* 

ft 

ft 

•ft 

ft 

ft 

ft 

ft 

ft 

ft 

-« 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 




ft 


ft 



































ft 




ft 


ft 



































ft 




ft 


ft 

3 

o- 

ac 

lO 

X 

to 

•tf 

rO 

i r 

<r 

O 

to 

■3 

Mi 

3 


rH 

to 

cr 

3 

O 

in 

X 

X 

O 

to 

c 

3 

C 

3 

to- 

0- 

X 

to 

ft 




« 

O' 

ft 

3 

3 

CM 

cr 

CM 

CM 

X 

rH 

to 

X 

CO 

Mi 

to 

in 

3 

to 

T 

O' 

X 

O' 

c 

s> 

3 

o 

K) 

X 

o 

m 

X 

X 

co 

co 

X 

CO 

ft 




ft 

o 

ft 

CC 

in 

O 

r-> 

M3 

cr 


in 

a: 

G 

rH 

CJ 

h' 

n 

0- 

X 

a 


0- 

O' 

O' 

s 

3 

to 

rH 

O' 

ac 

o 

rO 

X 

r-f 

O' 

O' 

IT 

ft 




« 

• 

ft 

cr 

rH 

cm 

to 

to 

C- 

<r 


<r 


IT; 

in 

IT 

■S't 

n 

i;'- 

n 

M- 

in 

IT 

in 

a 

in 

U) 

IP 

3 

to 

CM 

G 

G 

CM 

CM 

CM 

Cv 

ft 




ft 

rH 

ft 

• 

• 

• 

• 

• 

ft 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

« 

• 

• 

• 

ft 

ft 

ft 

• 

ft 

ft 

ft 

ft 

• 

ft 

• 

ft 




ft 


ft 

o 

o 

o 

o 

o 

o 

o 

o 

CJ 

o 

o 

o 

CJ 

o 

o 

o 

o 

o 

o 

o 

G 

CD 

o 

o 

O 

o 

o 

o 

CJ 

o 

O 

o 

o 

G 

ft 




ft 


ft 



1 

1 

1 

1 

1 

t 

1 

t 

1 

1 

1 

1 

( 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 






ft 




ft 


ft 



































ft 




ft 


•ft 



































ft 




ft 

-* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

« 

ft 

ft 

+ 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 


ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 




ft 


ft 



































ft 




-* 

LU 

ft 



































ft 




ft 

LJ 

ft 



































ft 


202 


ft 

*-H 

ft 

»—♦ 

CM 

to 

3 

ir 

Ci 

r- 

X 

a- 

CJ 

rH 

CM 

to 

■3 

Mi 

M 

r- 

cc 

O' 

CD 

rH 

CM 

to 

3 

LO 

X 

O' 

X 

C 

O 

rH 

CM 

to 

3 

ft 



♦ 

Ll 

ft 










r-4 

r-4 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

to 

to 

rO 

rO 

tO 

ft 




ft 

t— • 

ft 



































ft 




ft 

tx 

ft 



































ft 




ft 

o 

ft 



































ft 




ft 


ft 



































ft 




+ 

ft 

ft 

•» 

ft 

ft 

ft 

+ 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

-ft 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

■ft 

ft 

ft 

ft 


ft 

ft 



APPENDIX B. - 

LCWTR SUPFACF PRESSURL COEFFICIFNTS FOR VARIOUS ALPHAS 
PUN 50 P=F.l PILLION Mr C.10 DELTA Fr -10. C DEG • 


ORIGINAL PAGE 13 
OF POOR QUALITY 


F F 
* 
f 
F 

o F 

o * 

• F 

00 F 


fffffffff 

CT' ^ cc O Vfl ro -T h vO vO lT 
l'OOO^f'“f s> 0(\loff''i)N 
f^rtX0'vDK)ChCViT)O»0 
H CC J\ ^ ff' O' CO CO N N 

• ••♦•«••••• 

»-H 000 OC 300 O 0 C -3 

I 


K) iJ' m H C \1 ^ 

vO CO vO K) OJ vD 
n (\j lo ^ k) 
ID sr fO rg rt H 


fFFF**FFfFFF 


H N a- ro iD fO in N VI) k) Cj IMn K) 4 - 

r^<TfHv£)K)ffN 4 'iricos(McvjHininfOQ 
cOTo<r^H-T\flN(OoHH<rc\[Do 

O^OCDOOrHr- t «— »i— <«— ( 


OOOCDOOOOO 


O O O O o O 

I I I I I I 


o CD C, O O O G O F 


F 

F F 


F F F F F F F 


F F 


F F F F f F F 


* * * * 


« « 

* * 

f a f 
f c f 
* • * 
f b> * 
f f 

* f 

f f 

f * 

+ f * 
f f 

f f 

f * 

* r*M F 
F O F 

* • * 

* l n * 

* * 

* * 

♦ f 

f f 

* * * 


P - } r-l O iH it) h- Lfj CM vt) rO b ' 
^omiDHvfiaiooo^H 
F> O h« CJ ^ CL fO v£j th ^ CC - 

0 O O' C' cc N N MJ Li m sf 

• ♦••••*•••* 

O*— (OOOOOOCDOo 

1 


^ 00 (T' LI' Oj »-i 
c 0 Lt> lO CM O rO 

cr> ao o -r & • 

P> CM CM <~4 O C 3 

• •«••• 

CJ o o o o o 


I N CvJ C ] vO ou CT' <r 0 ^ KJ 4 - O h- CNJ n o 

^crOfO^NfMC'r.HC^vidHco 
rO I s - w til N u". n H oc a, C' sr rO Cvi *-* cm 

1 o O r -4 *-i «-« rH C\J CM «-h CD O o C a n H 


0 o o 

1 I I 


CD O 

I I 


CO CD CD CD O CD CD 

I I I I I 


O CD o o CD 


F F 


<? vj X K) 04 O K) rj H Kj 

CT rO ^ h o rO U' OO 0 ^ O 

X 0 0 H<r 0 LKJ|f)O v ' 4 ‘O^ 

p) C ' CO CC' N v[) vD 1 T» 't <T K) 

• •••••••••■ 

OCDOOOOOCDQCDO 


F F F F F F 


co h ic u ,<r h 
CM r -4 0 ^ CM in X 
r> ri K) CO '*') a 
fO CM f-l O CJ o 

• ••*•• 

O CD CD O O CD 

I 


F F F F F F 


o v£i K: iT- cr- cc ro u - ; ro 

LDN^J0v*3h"r , -o^0'C0h- 

<rr'~o<rcGCDc\j<r<j-o\iDr s ~ 


o o 


CD O 

I I 


CM CM OVJ .\J CM o o 


u"- p- cm vt 

»-* st - <t ifi & 

CC CM (\J H K) 

O CD O *-* «-F 


I I 


0 o o o o o o 

1 I I I I I 


F F F F 


O O O o CJ o 


♦ * F F F 


* f 

♦ <r * 

F O F 


£ £ ^ £ IP ^ 00 ^ ^ ^ UO * ^ ►' 0 * U< rO G I s - O CM o CO vt I-- *4 <r \ft CTv slf vt C> 

rt n? 00 f *? i 5 JT Cv 10 0J lf! ^ Cv u: ^ ^ h - vC Vi) u*) w H M H <r 

c # ^ ^ ^ U # ^ ^ ^^ 00^0 o ^ ^ CJ VVI C\* i-M CD ^COOOijifl 

OOw>OCDC>OOOOOOOOOOOCdOC>OCDCDOOC>OOooOOOO 

I I I I I I I I I I I I 


*r 

« 

♦ 

♦ 

* 

♦ 

« 

« 

* 

* 

* 

* 

♦ 

* 

* 

♦ 

« 

* 

* 

* 

* 

+ 

« 

•41 

* 

+ 

* 

* 

♦ 

♦ 

* 

* 

« 

* 

* 


* * * 


+ ** + + ** 




* + * 


* * 

* X * 

* cr * 

* • * 

4 CyJ * 

* * 

+ * 

*t -K 


\0 c*- CM ro K> o Kj H ro 

a- LO <»■ ri N CC GC H h* ^ OC 

-ii O r— I CT y l!"> CD i/ ) *-h r- 

U' h* \fl t' <r rO K) n Ci, oj r- ^ 


STsC^CSIOff- 

f^* cj’ <4* o', r- 

cr o <*■ oc- *-i 

O o CD C ’ T-i r*H 


CDOOOOOCDQOO 


c; o cj o o o c. 


1111 


*+* + +** 


* * 


fH O' 

ro 

f-t «f 


t; C c vfi Mfi K- ^ OD ® ^ C r-< 

UO 03 CUT Cj ON IT) lO OO 4 <TfO 

O CO N (T 1 Q> 0 N vO rO > 3 * \f O H 

*H Cv. Cv* CM c i C\‘ CVj CD o O O O «-H 

*«•••••*•••«•*• 

OO OOOOOOCDOOOOOO 

I I I I I I I I 


* * * + 


-*r * 

* 0* * 

* O * 

* • ♦ 

* rH * 

* * 

* « 

* f 

* + 

♦ + -H 

* ♦ 

* * 

* + 

♦ »“» + 
•F O, + 

•F • •* 

■* f— I * 


in ro u"> 
u*) I s *- ro 

a cm r- 

C L'j r > 


tr- O- O 00 Cj 

h C\J in If) 

c in h cc ■? 

h) Ov vM *H **1 


^ O- C j <T X rO vlj ro oT) «— i r-4 <?“ vO rO CM X’ CC CM K) 

f\j h vD X K co a Xr") cj f\J h oC Co n m in □ h h N 0 

® u - N in S O C\i S C' h rO C\l C {\, K) f. j o 

•-I C. O C) U C H H H C J CM CM C. “J PO K; r*J M O O O O 


*— < CD CD CD CD O CD i_D O O O O Cy 


CD CD 


CD CD 

I I 


o c; 

I I 


CD O 

I I 


o CD 


o CD CD o O 

I 1 


(T h- sj 
f\| <M CM 
O 

C-» r-< t-H 

* • • 

O CD O 


*■ * ♦ 


+ * + * + * * 


vU O CJ CM CC CM CV.- 

■4“ o ro b ? 

o ai t oc ^ h i: 

Co O f j ri * — I r ~1 o 
O O O CD CD O 


CM <\l J) CM 
r-A CC O CM 


I fD O O o H 


4 “ O' f. O' ro c*j c: 
ct r - ) X N vfl 

C-J lT X C: rO <T w 
-r CM Cj tv. O, 


O O C : 

I 


CJ 


0 o 

1 I 


O CD 

I I 


<r k 

CM h* 

0 ^ 

u 

• • 

CD Ci 

1 I 


r- b') a 

<— i v£) C- 

fO sj* <j 
TO to PI 

« • « 

<_J C‘ o 

i i l 


cr- o a') 

O l^~ r-* 

rc* r-t r-. 

ro ro o 

* • • 

CD Cj o 

I I 


U' vC I s - 

O X M 3 
Cl CM *-» 
C * CD O 


CD CJ 


St ro x 

CM O cj 

o o <r 


0 o o 

1 


* * 

* + 

♦ * 

♦ O -F 

♦ OF 

♦ • * 

♦ *— 4 * 

♦ * 

♦ * 


♦ * F 

♦ F 

+ U * 

F CJ * 
F *-h F 

♦ Ll_ F 

♦ r— < F 

♦ QC F 

F O * 
F F 


<r *h p fv cj o' l ; h <r h C'j <r »-< ri n h c h 

•t vn vc L r - ff\ \l o ro o a ^ in h* \D a c\j in vD 

Cw PO M p <T fM H K J 4 - \n C' IG xO 0 ^ H K) j*i 

rr O. «"I CD O C' c * O CD O c O r-* r -4 t-H CJ CM C\. 

O O Cj CD o o CD O O CD C.J O O' o C* C' O O 

t I I I I I I I I I 1 


F F + F F 


in >r 
O'- \C 
w X 
CM CM 

• • 

CD O 

I I 


cj s£ a; 

H -it N 
T— K ^ 

rO k. fO 

• • • 

CD O O 

I I I 


\D lQ 
r- t it) 

sjC st 

K# 

• • 

CD O 

I I 


C UM 

<T r-H 

b": ro 
ro K; 

• • 

CD CD 

I I 


CM St 
CM CM 
CD r-i 

o o 

• 4 

o o 

I 


C> CM O' 
9-t <r oc 
CM C J O 
C> CD o 

• • • 

O CD o 

I I 


st CC 
IT h- 

o r»; 


o o 


F F 


«-• cm ro <r u vt r- 

CD C.D CD C j O C O O 


r-4 f~~i *—i 


f- p; >r in u. I s - av cj c. f-i cm ro >r iti p cc^chcvk:^ 
HHHnHHHnnr, (\- CM CV. (\l CM CM Co CM CM Pv fO K) Kj K> 


♦ F 4 F F F 


F F 



UPPER SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


204 



* 


* 



































ft 

ft 


* 

* 


+ 

« 














ORIGINAL PAGE IS 












ft 

ft 


« 

« 


* 

* 














OF POOR QUALITY 












ft 

ft 


* 


* 



































ft 


« 


* 



































ft 


* 


* 



































ft 


* 


* 



































ft 


* 


* 



































■ft 


« 


* 



































ft 


* 


* 



































ft 


* 


« 



































ft 


* 


* 



































ft 


* 


* 



































ft 


* 


* 



































ft 


* 


* 



































ft 


ft 


* 



































ft 


* 


* 



































ft 


* 


* 



































ft 


* 


* 



































ft 


* 


• 



































ft 


* 


* 



































ft 


* 

* 

* 

* 

ft 

ft 

* 

ft 

* 

* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

« 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

* 

« 

ft 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 


* 


* 



































ft 


* 


* 



































ft 


« 


* 

CO 

CM 

C\J 

m 

O 

fO 

X 

in 

O' 

s 

C' 

x 

JT 

p- 

CM 

*n 


in 

X 

X 

<r 

St 

r- 

CM 

o 

o 

fH 

in 

X 

<r 

O 

o 

r*~ 

fH 

ft 

• 

* 

ro 

* 


o 

CO 

O' 

CC 

CO 

X 

d- 

S3 

tO 

CM 

fH 

CM 

UT 

d" 

<r 

fH 

r- 

CM 

X 

CM 

fH 

<r 

CO 

Si 

in 

in 

X 

CD 

X 

to 

X 

o 

<r 

ft 

o 

* 

cc 

* 

lT. 

O' 

>1} 

X 

fH 

in 

CO 

O' 

fH 

CC 

in 

rO 

00 


p* 

X 

c- 

to 

r~ 

fH 


in 

o 

r- 

r- 

r*“ 

x r- 

O 

fH 


■0" 

O' 

s 

ft 

Ui 

* 

• 

* 

00 

O 

J' 

JO 

0L 

r-i 

in 

r* 

rO 

00 

<r 

a- 

CM 

a 

x 

d- 

CM 

fH 

O' 

X 

mD 

m 

Si 



< 

* 

<* 

• 

ID 

in 

• 

<r 

• 

rO 

• 

to 

ft 

ft 

o 

* 

r* 

*■4 

* 

* 

* 

c r 

• 

rH 

O' 

ft 

P- 

X 

X 

in 

•a* 

<t 

rO 

ro 

CM 

CM 

fH 

fH 

fH 

fH 

«-H 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

a 

o 

o 

o 

ft 

o 

* 


* 

i 

fH 


1 

| 

1 

i 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

» 

1 

1 

t 

1 

1 

i 

1 

1 

1 

1 

i 

t 

1 

1 

1 

ft 

• 

* 


* 


1 

































ft 

o 

* 


« 



































♦ 

fH 

* 

* 

* 

* 

« 

* 

* 

ft 

ft 

* 

« 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

* 

ft 

ft 

ft 

ft 

* 

« 

ft 

« 

* 

ft 

* 

* 

ft 

ft 

ft 

ft 

1 

* 


* 



































ft 

II 

* 

« 


« 

* 

C\J 

CL 

CO 

-O' 

in 

<r 

f-H 

H 

O' 

O' 

r- 

fH 

X 

O 

O 

K) 

fH 

CM 

o 

O' 

n 


m 

OJ 

CJ 

o 

in s 

h~ 

in 

fH 

in 

h- 

Ui 

« 

ft 

U» 

* 

r- 

* 

X 

cr 

p~ 

CM 

CM 

UT 

fH 

CO 

r- 

rH 

X 

CM 

X 

CM 

X 

in 

in 

pO 


<r 

r— 

X 

lO 

fH 

o 

X 

CO 

r- 

fH 

r- 

to 

PH 

f — 

fH 

ft 


* 

li- 

« 

rH ill 

cc 

P- 

cp 

K> 


CM 

X 

X 

X 

r- 

in 

to 

X 

X 

fH 

X 

rO 

X 

in 

rH 


X 

<r 

fH 

CJ 

O' 

X 

fH 

CJ 

X 

ro 

fH 

ft 

< 

« 

ft 

* 

f-H 

ui 

Ui 

%n 

in 

O' 


X 

■H 


fO 

x 

Cm 

O' 

VJ 

<r 

h > 

fH 

o 

X 

r- 

s 

Ui 

'tf' 

C“ 


<r 

f; 

KJ 


•S' 

to 

ro 

Kj 

ft 

►“ 

* 

X 

* 

• 

• 

ft 

• 

• 

ft 

• 

ft 

ft 

• 

ft 

• 

• 

ft 

• 

• 

« 

ft 

• 

ft 

• 

ft 

• 

ft 

• 

ft 

• 

# 

ft 

ft 

ft 

• 

• 

ft 

ft 


« 

I-** 

* 

cp 

o 

O' 

p- 

X 

Si 

in 




K) 

CM 

CM 

fH 

fH 

rH 

fH 

fH 

*H 

CO 

CJ 

CD 

o 

CD 

o 

CJ 

o 

o 

CJ' 

Cj 

CD 

o 

o 

CD 

ft 

ui 

* 


* 

i 

•-4 

1 

i 

1 

I 

i 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

ft 

Cl 

* 


ft 


1 

































* 


* 


* 



































* 


* 

* 

* 

* 

ft 

ft 

* 

ft 

ft 

* 

ft 

* 

« 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

o 

* 


ft 
































s 



ft 

rH 

* 


« 

X 

rH 

02 

x 

>T 

rH 


rH 

<r 

r- 

O 

rO 

O' 

KJ 

d* 

to 

cn 

CM 

K) 

<r 

m 

X 

'd- 

in 

fH 

o 

m 

ro 


X 

fH 

CM 

o 

ft 

• 

* 

o 

* 

CO 

ro 

o 

O' 

K) 

in 

K> 

m 

ao 

O' 

CD 

K> 

ro 

to 

X 

in 

<T 

m 

»n 

rO 

X 

r- 

r« 

<r 

S3 

fH 

o 

hT 

r- 

CM 

fH 

<t 

CM 

X 

ft 

o 

« 

O' 

* 

o 

m 

X 

<r 

X 

<p 

rO 

<r 

P- 

CM 

<r 

r- 

o 

O' 

N* 

cr- 

rO 

O' 

sD 

to 

o 

lT- 

r* 

X 

fH 

in 

o 

x r- 

X 

K) 

o 

X 

X 

ft 


« 

% 

* 

cm 

CO 

a 

r-< 

CM 

X 

T-1 

<r 

IT 

X 

CM 

p- 

CM 

X 

X 

■At 

m 

fH 

C 

O' 

X 

X 

ir. 

■r 


rO 

ro 

OJ 

CM 

CM 

rO 

to 

CM 

c. 

ft 

II 

* 

lT> 

« 

• 

• 

• 

ft 

ft 

• 

ft 

• 

• 

ft 

ft 

• 

ft 

ft 

• 

ft 

• 

ft 

ft 

ft 

ft 

• 

* 

• 

• 

« 

« 

ft 


ft 

ft 

ft 

ft 

ft 

ft 

X- 

* 

rH 

* 

CC C 

CO 

P- 

X 

in 

in 


rO 

rO 

fO 

CM 

CM 

fH 

fH 

fH 

fH 

fH 

fH 

CJ 

c> 

CD 

CD 

CD 

o 

CJ 

CD 

o 

O 

O 

CJ 

CD 

O 

o 

ft 


* 


* 

1 

1 

l 

1 

i 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

ft 


* 


* 



































ft 


* 


* 



































■** 


* 

* 

* 

* 

* 

ft 

* 

ft 

* 

♦ 

* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

+ 

ft 

ft 

ft 

ft 

ft 


ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

o 

* 


* 




































*— ♦ 

* 


* 





























s 


O' 




* 


* 


* 

CM 

lD 


CC' 

X 

p- 

cr 

Ui 

P- 

cr 

fH 

fH 

CM 

CM 

O 

fH 

X 

CM 

O' 


*-H 

X 

O 

CM 

in 

r- 


cr- 

CM 

<r 


fH 

ft 

-J 

* 

<r 

* 

►O 

in 

in 

O' 

O' 

rH 

in 

in 

p- 

CM 

O' 

cr 

to 

CM 

CM 

r- 

in 

m 


Hf 


CM 

O' 

Vii 

to 

CM 

O' 

fH 

CO 

r- 

r- 

<r 

r* 

fH 

ft 

»— * 

* 

o> 

* 

O 


CM 

a j 


iP 

CM 

•4* 

X 

p- 

CM 

CM 

sr 

X 

O' 

K) 

o 

X 

S3 

iT 

Cm 

CO 

o 

O' 

■ft 

S3 

CM 

CM 

fH 

CM 

CM 

K> 

fH 

fH 

ft 

3L 

* 

• 

* 


0 

Mi 

•H 


CT 

J i 

C' 

U 5 

CM 

O' 

.IT- 

a 

p- 

0- 

«T 

Kj 

fH 

o 

0' 

0. 

u; 

CL 


r* . 

CM 

CM 

CM 


CM 

CJ 

CM 

CM 

CM 

ft 

* 



* 

ro 

ft 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

ft 

fH 

* 

fH 

ft 

X 

X 

p- 

X 

in 

■T 

HP 

ro 

ro 

ro 

CM 

CM 

CM 

fH 

rH 

rH 

rH 

fH 


o 

a 

o 

O 

CD 

o 

CD 

o 

CJ 

o 

O 

CJ 

CJ 

o 

o 

* 

• 

* 


ft 

1 

1 

1 

1 

i 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

| 

i 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

l 

ft 

X 

* 


ft 



































ft 

II 

ft 


ft 




































CL 

* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

ft 

ft 

* 

* 

* 

ft 

ft 

ft 

ft 

ft 

ft 

« 

ft 

* 

ft 

* 

* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

* 

ft 


* 

ft 


ft 

ft 

r- 

X 

CM 

X 

CM 

O 

ro 

O' 

CM 

O' 

U' 


*H 

ro 

O 

O' 

o 

X 

0- 

f 

X 


r- 

X 

X 

CM 

X 

ro 

ro 

CM 

<T 

X 

p- 

fH 

ft 

ft 

O 

ft 

o 

ft 

X 

PO 

r~ 

LO 

fH 

<r 

CD 

P- 

X 

X 


ro 

O' 

<r 

fH 

O' 

o 

in 

X 

O' 

<r 

CD 

O' 

01 

<r 

<T 

rO 

r- 

ro 

<r 

X 

O' 

p* 

P~ 

ft 

Si 

* 

o 

ft 

X 

C J 

o 

c- 

in 

r- 


P- 

h' 


X 


fO 

CM 

r- 


<J 

rO 

pj 

ro 

ro 

fH 

fH 

-3" 

Kj 

a 

fH 

r- 

P- 

r- 

P- 

p- 

m 

Si 

ft 


* 

• 

ft 

•o 


CM 

rH 

m 

fH 

X 


o 

X 

m 

CM 

x> 

X 


ro 

CM 

fH 

o 

c 

X 

r- 

X 

in 


CM 

CM 

fH 

fH 

fH 

fH 

fH 

rH 

fH 

ft 


♦ 

CM 

ft 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

ft 

3 

* 


ft 


X 

X 

in 

•a- 


rO 

ro 

ro 

CM 

rj 

CM 

fH 

fH 

*H 

fH 

fH 

fH 

rH 

CD 

d 

Cj 

CD 

o 

o 

CJ 

c: 

O 

CD 

CD 

O 

o 

a 

O 

ft 

a: 

* 

* 


ft 

■* 

1 

1 

1 

i 

i 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

l 

1 

I 

1 

1 

1 

1 

1 

1 

l 

1 

ft 

ft 


* * * * 
<* * 

* ♦ 

* ft rO 

* p- * in 


* ft ft ft 


******* 


*********** 


O' 

or 


ft cj * 

ft fH ft 
* 


* * 


La- * 


* * 


P> 

p- 

<r 

rH 

C, 

X 

X 

in 

m 

U) 

U) 

in 

ui 

u*. 

C 

fH 

in 

ro 

<M 

m 

<r 


o 

o 

p- 

p- 


X 

CM 

X 

X 


X 

in 

O 


CD 

O' 

in 


■d^ 

o 

O' 

CO 

ro 

CM 

CD 

X 

X 

O' 

X 

Ul 

o 

X 

ro 

CM 

ro 

X 

X 

X 

P- 

CM 

fH 

<r 

ro 

CM 


X 

X 

fH 

fH 

cm in 

CP 

o 

in 

o 

m 

ro 

ro 

K, 

C-J 

CM 

X 

fH 

p- 

S3 

ro 


O' 

X 

<r 

ro 

CM 

fH 

CD 

cr 


a 

p~ 

X 

in 

in 

PO 

cv 

fH 

f i 

fH 

rH 

H 

rH 

• 

G 

ro 

€\j 

CM 

CM 

CM 

r-« 

rH 

rH 

fH 

r l 

rH 

fH 

o 

o 

CD 

CJ 

o 

CJ 

o 

o 

o 

CD 

CD 

G 

o 

o 

G 

O 

l 

1 

1 

1 

1 

i 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

* 

ft 

ft 

ft 

ft 

* 

ft 

* 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

p* 

X 

O' 

O 

fH 

CM 

Ki 


m 

X 

r- 

X 

O' 

CD 

fH 

CM 

ro 


in 

X 

p- 

a 

O' 

O 

fH 

CJ 

ro 

d- 




*H 

rH 

fH 

fH 

fH 

fH 

fH 

rH 

fH 


CM 

CM 

eg 

CM 

0* 

CM 

CM 

CM 

CM 

M 

ro 

K> ro 

rO 

ro 

* 


ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

* 

ft 

ft 

ft 

* 

ft 

ft 

ft 

ft 

ft 

ft 

* 

+ 

ft 

ft 

* 


* ** * * * * **************** 



LCWfP SURFACE PPESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


* ♦ 

¥ ¥ 

* * 

* ft 

* * 


♦ * 

* ft 

* ¥ 

* ft 

* ft 

* ¥ 


ORIGINAL PAGE 19 

OF POOR QUALITY 


***************** 


*********** 


* * 

* * 

ft FO ft 

* CO * 

* • * 

* r-> * 

* *-» * 

* * 

* * 

* * 

* * * 


cc cm 
in cm 
in cm « 

OC <r lO 

• • • 

(T OJ o 

I I I 


r- C' ro 

FO »— T *H 
O' in rO 
h lO N 


^voi‘^w»o>ini-»^-^-oou";CN4'tr»K)ir ( .inh“r-«or , ^cr 
r- oj O" voxoh-r-xcf'xxXf'-xror^tMX 
^inO'^CONHOHN^NOKIsflCC^Ol^NCM^ 
xcr fl'^3'(MtN0in<n0K)NHoooocjOH 


OOOOOOOOOOOOOOOOOOOOOOOOO 


m ac x 
in h o 

^ Ki c\j 

T-i o 

• • « 

o o o 


r- a 

CO v£) 4 - 

in in O' 

O O CJ 

• • • 

0 o o 

1 I I 


* * rvioo^h-a^^HO^^LOcvjr-acorH^^ojfHr-tf^hooojCviCMFOx^h-r-roinx 

* ^ * ^^•ninir/ONSinvn»nn r oinir. oro^cDcj£hinMnFOQCHN k na'ocoofOin 

* • * H h a* p, s o, (?' (/\ O'- (r h* vi) in ii io n Oi h o o o o o o « ri h o t' o o 

* r-i ft ONOJOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOO 



* 

¥ 

¥ 

¥ 

* 

¥ 

* 

* 

* 

ft 

* 

¥ 

ft 

ft 

♦ 

ft 


* 


¥ 














o 

* 


¥ 















* 


¥ 

X 

m 

O' 

CD 

O' 

O' 

<r 

CJN 

f- 

X 

in 


X 

• 

* 

O 

¥ 

CO 

m 

LO 

in 

in 

h- 

M3 

ro 

X 

X 

O' 

<r 

cr 

a 

* 

O' 

¥ 

o 

*•4 

CD 

CM 

cr 

ro 

*— * 

cc 

O' 

X 

in 

O' 

X 


« 

• 

¥ 

CM 


«"H 

<r 

M3 

X 

O' 

O' 

O'. 

cr 

OT' 

X 


II 

* 

in 

¥ 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

ft 

ft 

• 

a: 

* 

vH 

¥ 

00 


O 

o 

o 

D 

o 

o 

o 

o 

O 

o 

G 


« 


¥ 

1 

1 

1 












* 


¥ 















« 


¥ 















ft 

* 

¥ 

* 

* 

ft 

+ 

* 

* 

* 

* 

ft 

ft 

ft 

ft 

ft 

o 

¥ 


¥ 















¥ 


¥ 















¥ 


¥ 

CM 

CM 

M3 

o 

O' 

C 

in 

cr 


in 

X 

n* 


_j 

¥ 

cr 

¥ 

FO 

X 

CM 


r- 

CM 

<r 

cr 

X 

CM 

cr 

«-4 

X 


¥ 

cr 

¥ 

o 

CM 

ro 

X 


FO 

r** 

O' 

X 

X 

*-4 


C' 

a. 

* 

• 

¥ 

r- > 

WT> 

04 

x 

X 

U 

cr 

C' 

O' 

O' 

O' 

a. 

r- 


* 

ro 

¥ 

• 

• 

• 

• 

• 

• 

« 

• 

• 

• 

ft 

• 

• 

r-4 

* 

•H 

¥ 

X 

O 

o 

o 

O 

O 

G 

o 

D 

CD 

CD 

G 

G 

• 

* 


¥ 

t 

1 












00 

* 


¥ 














II 

* 


¥ 














CC 

* 

* 

¥ 

* 

* 

* 

* 

* 

ft 

ft 

•ft 

ft 

ft 

ft 

ft 

ft 


* 


¥ 















* 


¥ 















* 


¥ 

h- 

>.-o 

0- 

rl 

CO 

rO 

CM 

X 

r0> 

in 

r- 

X 

0 s 

o 

« 

o 

¥ 

co 

ro 

in 

0 s . 

if) 

o 

O 

CM 

X 

X 

CM 

X 

X 

in 

ft 

o 

¥ 

X 

X 

c 

U3 

in 

O' 

O 

X 


G 

in 

X 

CM 


* 

• 

* 

ro 

«—» 

X3 

X 

cr 

0 

o 

CD 

cr 

cr 

<Xi 

r- 

m: 

• 

z 

« 

CM 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

¥ 

*-4 

* 

•3- 

o 

CJ 

o 

o 

o 

rH 

O 

o 

o 

o 

o 

o 

X 

¥ 


ft 

1 

1 












¥ 


* 















¥ 


* 















¥ 

* 

ft 

* 

* 

* 

* 

* 

* 

* 

•ft 

•n 

ft 

ft 

* 

ft 


¥ 


* 















¥ 


* 















¥ 


* 

ro 

X 

r- 

<3 

ro 


o 

O' 

in 

r~- 

G 

cr 

X 


¥ 

r- 

* 

in 

CM 

CM 

X 

CM 


in 

ro 

CM 

ro X 

in 

0 s 1 


¥ 

0- 

* 

o 

CM 

M3 

h- 

o 

cr 

r- 

cm 

r- 

cm in 

X 

CO < 


¥ 

* 

* 

43 

<r 

X 

o- 

CD 

cr 

cr 

0 

X 

X 

r- 

X 

in ■ 

• 


¥ 

O' 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 

• 


¥ 


* 

CM 

o 

CD 

o 

«-4 

G 

o 

c> 

o 

o 

o 

o 

O i 


¥ 


* 

1 














¥ 


ft 















¥ 


¥ 















¥ 

* 

¥ 

* 

¥ 

* 

* 

* 

* 

* 

¥ 

ft 

ft 

ft 

ft 

¥ 


*********** 


ft ft * ft ft ft ft 


OOOOOOCjOCJ 

I I I I 


O O o o G O 


cMx^xinFOccLO«a-fOccmxxo' 


o o o o 


cm o f* pj r** cm 




ft G ft 

* »—l * 

ft U. ft 
ft 1-4 ft 

* ac * 

* o * 

* * 
* * * 


*-4 CM FO <J~ lO X I CC CT o*— (OJK; iT< X <X CT CD r-4 CM FO <r IT h> CC O’ o *-* CM rO <J* 

OOCDOOOGOHnHHrtHHHHH(\|(\l(\lCd(M(\|CNJ(\;C\JCNJf0K)inf0in 


***** 


******* ************ ********** ***************. 



UPPER SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


206 


ORIGINAL PAG£ 19 
OF POOR QUALITY 



* 

* 

* 


* 


* 


* 


* 


* 


* 


* 

O 

* 


* 

O 

* 


* 

• 

* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 

* 

* 


* 


* 


* 


* 


* 


* 


* 

£T« 

* 


+ 

4 

* 


* 

■ 

* 


* 

O 

* 


« 


* 


* 


* 


* 


« 


* 


« 


* 

* 

* 


* 


* 


* 


* 

• 

* 


* 

0 

* 

rH 

* 

UJ 

* 

O 

* 

O 

* 

• 

+ 


* 

O 

* 

O 

* 

| 

* 

• 

* 


« 

O 

* 


* 

rH 

* 


* 

1 

* 

« 

* 


* 


* 

II 

* 


+ 

X 

* 


♦ 


* 

CM 

« 

ML 

* 

Cj 

* 


* 

• 

« 

_J 

« 

O 

* 

X 

« 

1 

* 

O 

* 


* 


* 




* 


* 


* 

* 

* 

r- 

♦ 


+ 

0 

* 


* 

• 

* 


* 

CD 

« 

ro 

* 


« 

IT 

* 

ii 

* 

• 

« 

3l 

* 

O 

* 


* 

t 

* 


* 


* 


* 


* 


* 


* 

O 

* 

* 

* 

r«4 

* 


+ 

-J 

* 


+ 

-J 

* 


* 

M 

« 

4 

* 

s: 

* 

cr 

* 


* 

• 

*■ 

r-» 

* 

0 

* 

• 

* 

1 

* 

X 

* 


* 


* 


* 

II 

* 


* 

X 

« 

* 

* 


* 


* 


♦ 


* 


* 


* 

CM 

* 

4 

« 

in 

* 

C' 

* 

r 

* 

• 

« 

*— « 

* 

rH 

* 

in 

* 

1 

* 


* 


* 

i/.i 

* 


* 


* 


* 

3 

* 

* 

* 

X 

* 


* 


« 


* 


« 


* 


* 

r- 

* 


« 

c 

* 


* 

• 

* 


« 

CM 

« 


* * * * * 


******** 


******** 


^ K5 N UT OQ H 

cro c\j cr ^ fO 

CO oo so O ' 4 co 

O' rH CM fQ ro 


O O O O 


O O 

t I 


oo co r- 

r — c\j •— * 

X OG o 
■t Y iD 

« • * 

0 o o 

1 I i 


K)lf>'^C\llf)Oh‘U')Cva'C04- 
O\0OlT>o!^^O®H(ro 
rH 4 U > h h h* ^ lO i) 

u t lTj in lo ld m in in lo \D <n «x > 


O O O Q D 

I I I I I 


O CD 

I I 


O CD 

I I 


0 o 

1 I 


r^- lo cm 
CM X O 
k) co o 

in 4 4 

♦ • * 

0 o o 

1 I I 


« iro 

X X X 

<NJ U> r- 

CM CD O 


ff> X 
4 CO 

co 4 

CM K) 


CD O O CD 


****** 


****** 


o o f-l 
4- a> h 
rH \£i o 

O' rO o’ 

• • • 

O O CJ 


in m 

ON 0' 


CD O 

I I 


O O' iD 
in o in 
iT> aj r.; 

ro *0 4 

• • • 

0 o o 

1 I I 


O vD H H Cj in 
coo^c<rincCH 

CM UJ u.* rH Cu fO fO 4 

4- <r m ii) lt tP in 


K; X O rH 
CM CD CM ro 
4 4 K CM 

in m in in 


0 o o o 

1 I I I 


4 x -3- r- 4 to 

in ir o- in ro cm 

H O CD ^ IT) H 

CO n H O O H 

• • • • • • 

o o c> o o o 

I I 


****** 


O' i— • 4 
CM CM OC 
lO X rH 
CJ CM ro 

• • • 

CD CD O 


in in 
ro r- 
in 
ro 


f- CO GO 
00 CM IT# 

w-j < 3 - ,*■ 


t I 


O CD CD O 

till 


^ H 4" C\J 

cm *h m o 

cr o o t-H 

4 in 


in 


O O CD 

1 1 1 


O' h 4 

cr 4 in 

000 

n lo S) 


r- cm cr 
IO if X 
rH O OC 1 1 
in lo -c* 

• • • 

0 

1 


CO H OD 4 sO 

rH O CM CO CM 

C 4 O' ^ ^ 

PM CD O hi 


O CD 

I 


o o 


* * * * 


r- 00 m 
00 O' r- 

CO \0 s0 
4 4 Kl 


lf)OvD«C> 

4 H m N in 

O' K) O' o vU 

rH O CD pO rO 


O O 

I I 


0 o 

1 I 


o 

I 


o o 


o o o 

I I 


CD O 


********** 


* * * 
* 
* 

CM O * 

X tO * 

XX* 
CM CM * 

• • * 

OO* 

* 

* 

« 

* * * 
* 
* 

h- r- ♦ 

CM h- * 

n x * 

CM CM * 

* * * 

OO* 

* 

* 

♦ 

* * * 
* 
* 

ro 4 * 

J3 h * 

0 s h- * 

CM CJ * 

O CD * 
* 
* 
* 

* * 

* 


k, «— * r*- -4 
O K) 4 I s 
r~ X 4 C CD X 
U' CM CD 

• • • • 

O O O CD 


roo r- o r- 4 rH cr <rxojH'-'cC'^i^aH(Ni4( , \jOHhx4 D H ^ ® 

4‘vfluT0'HJ3J3H4aCC\IJ)ni«-tN(VJ3O4ir>C0Cv0^inCJ < S4v04l fc * 

j)CJ/iO'r f )hHinhC'OCnHHOC'a3hh‘J'K) l7v OMff J) 

. «-« CNJ CM CJ ro Kj 4 >4 >4 4 IT; U” ill L'’ if. U' 4 4 4 mr-OQK>fOCJCM 

OCDCDOOOOOOOOOOOOOOOOOOOOOOOOOOO 

I I I I I I I I t I I I I I I I I 1 * I * 1 1 • 1 


CD CC rH 
4 Lf> X 

C ro cm 
X >0 lO 


flCO'NJJCUHCVHOCOinoHWKjH 

iTMOcvjoir. coiTUMOHin co cm o in ro 


c r* 

CD O 


x o 4 a <4 m cm in n. co c 

HfMtVCJKj444444 


************ 


* 

4 CD * 

4 X * 

cr x * 

CM CM * 


cd X' o O' 004 o ro c rH x 

(\jr s -4iDh'0' f or^^ cm c- o- 
o a- O' cc r— in cr x cm o o x 
in 4 4 4 4 4 id ^ c h K) ro 


CD CD OOO CD CD O 


I I 


OOOO 

till 


OOOO 


0 o 

1 I 


u o a 


o c> o O O CD * 

I * 

+ 
+ 


* * 


4 in vD o vC H (M CJ H O Cv N ff' O h CJ O' 
xo 4 C O' CJ. *0 v£ OfOC\J(^OvL\O^J"i 
NC\.CLf'-h'Ovfl w )C34C'4 o IP CT C\ 4 
u. r* 4 CM rH rH SD CD *H r 


h* v{) K' fO eo 4 ff- (\J K', N 00 O O O' H H * 

HOHiC 14 H 4 MC(TCClOtnMXiHC\J * 
S, W U - u ^ X r- X 00 X' a- N. X 4 o r- CM CD O X 0 X ' * 
CM h J h J h', 4 4 4 4 4 -4- 'T 4 44<T4«-<0»-*mK;rjlM* 


O o o o o o 


CD CD O O 

1 i 1 


000 

I I l 


OOOO 

I I I I 


* * 


OOOO 

I I I I 


0 o O 

1 I I 


000000 * 


****** 


4 m *h 
rO NO x 
*-♦ co K 1 

CM SO vi J 


cm f*T 4 c k> o m in vo x x cm x 4 m x m »-i o x 
4 in in x cr x4CMf^f , ^‘nX40CMxm4XMj^ 
x ec 0 4 m x fo in «— i O' \0 i - * in x o <ro 4 44 4 

4 hi h ) Oj H (D C) O n H f \i K) K) K] 4 4 4 4 4 4 4 


ooocdooooooo 


0 o o 

1 I » 


CD 


o o o 

I I I 


0 CD CD O 

1 I I I 


o o 

I I 


cm x r- 
m M 3 x 
K) **“l X 
4 4 rn 

• • • 

CD O O 

I * I 


o in 
ro r- 
in o 


c o 

I t 


t-i 4 CJ 

x m cm 

H H 

r— fO M 


4 4 

CM O 

cr- ^ 

OJ CM 


CD O CD O O * 


* * * * 


***** 


**** ****** 


r- trj on 
x 4 in 
cr c *-• 
cm cr x 


x 4 an 

CM r -4 r- 

r- r- x 

x m> 4 


4 MT; 

in 4 m 

CM CM 4 
4 *0 L M 


o cm in 

fO H rt 

X K~ 


Csj X *) 
fO CM 
O' h- 


r- x cm 
4 xro <M 
K) r ri 4 
CM Cm K) »0 


I *000000000000 


o o 

I I 


o o 

I I 


0 o 

1 I 


CD O U ' h- Kj 

ro cr x x in 

x a 0 o o 

F* y t< , 4 4 4 

I • • t • 

OOOOO 

I I I I I 


f»- h- in x a o m x tv» 

O X U) CM rH KJ o.l r- QN 

K)fMOrH*OKjCM 


OOO 

I I I 


o o o o o o 


M * H f v, K 


************ 


4 inxO'C0C CD «-l CJ ro 4 in X cc 0 OrtNK) 4 lfi^N«ff>CHCjK) 


*-4 * 

*o * 

X * 

CJ * 

• * 

o * 
* 
* 
* 

* * 
+ 
* 
« 

4 * 

FO * 

* 

* 


* + 


* * * * 


* + 


« 

* 

* * 



LOWEP SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


:r\ 'i 

l - ■- 


l 


r- 

g 


ti 

ar 


o 


II 

ao 


cm 

X 


in 

O'; 


3 

ur 


A 

At 

At 

At 

At 

At 

At 

At 

At 

At 

At 

At 

At 

At 

At 

A 


At 













♦ 


* 













* 


At 

d 

tH 

d 

in 

GO 

X 

r- 

4“ 

CM 

r-t 

X 

CM 

A 

O 

A« 

O 

X 

00 

o 

K) 

CM 

CM 

X 

CM 

r-A 

i —4 

O 

* 

o 

At 

00 

rH 

0' 

X 

Kj 

tH 

O 

CM 

d 

X 

ao 

r- * 

* 

• 

At 

ON 

CM 

g 

o 

O 

O 

o 

O 

O 

o 

o 

t-H 

A 

rH 

At 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

At 


At 

o 

O 

o 

o 

O 

o 

o 

o 

o 

o 

o 

O 

A 


At 







1 

1 

1 

1 

1 

1 

At 


At 













At 


At 













At 

* 

At 

At 

At 

At 

At 

At 

At 

At 

At 

At 

A 

At 

* 

At 


At 













At 


* 













* 


At 

O 

O' 

in 

ON 

CM 

O' 

o 

K> 

1 *- 

o 

r- 

ro 

At 

(T- 

♦ 

d 

O' 

d 

ao 

h- 

X 

d 

ro 

i -4 

ro 

ro 

d 

At 

d 

At 

f-H 

r-H 

X 

r- 

au 

O' 

o 

•“A 

CM 

rO 

d 

x 

At 

• 

At 

a 

CD 

o 

g 

o 

CJ 

*H 

tH 

r-H 

1-4 

r -4 

tH 

At 

o 

At 

• 

• 

• 

• 

• 

• 

• 

• 

ft 

ft 

ft 

« 

At 


A 

o 

o 

o 

o 

o 

o 

O 

O 

O 

o 

O 

O 


ORIGIN:. -II 

°F POOR QUALITY 

c«*«*AA*AAAA*A 

cMXO'roxoxxr-ioxcMrHf^f^d 


At 

At 

At 

At 

At 

♦ 

A 

O 

ro 

d 

a' 

ON 

in 

ro 

X 

M3 

O 

AT 

CO 

d 

M> 

i -4 

rH 

CM 

CM 

o 

o 

ro 

o 

o 

o 

o 

o 

i-4 

rH 


0 o 

1 I 


o o o o o o 

I I I I I I 


O O O 

I I I 


a o o o o 

I I I 


O O O O 

I I 


in 


I I 


I I I I I I I 


0 t> 

1 I 


o 

LtJ 

Q 

O 

• 

0 
r-4 

1 

II 


* tH 

* O 

A ft 

A O 

* I 


AfttAAAAAAAA* 


'friOvflSCOlDOli'imcrOH 

inoofMvflirujfo^inHfo^^ 

rlO'^CVjHHHOOHHCJIO 

«#••••••••••• 

OOOOOOQOOOOOO 

I I I I I I I I I I I I 


At 

At 

At 

At 

At 

At 

At 

At 

At 

At 

At 

At 

At 

« 

At 

At 

At 

At 

* 

At 

At 

At 

O 

t-H 

m 

M3 

ao 

X 

r- 

T- 

in 

O 

h- 

h* 

O 

*3- 

in 

o 

•d- 

O' 

X 

in 

* 

At 

CO 

in 

<r 

O' 

CM 

in 

O' 

o 

«-4 

d 

CM 

M3 

in 

si) 

o 

in 

O' 

O 

CM 

in 

At 

CM 

d 

X 

r- 

O’ 

G 

CM 

tfi 

X 

r- 

h- 

in 

ro 

CJ 

1-4 

1-4 

CM 

r-t 

a 

ro 

At 

CM 

CM 

CM 

CM 

CM 

fO 

ro 

ro 

to 

ro 

rO 

rO 

ro 

o 

o 

o 

O 

O 

1-4 

i-4 

Al 

• 

• 

• 

ft 

ft 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

At 

O 

O 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

* 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 




1 

1 



★ 

At 

At 


AA* + A**AA 


aaaaaaaaa* 


CN rH 
O' d 

<r x 

CM cm 

• • 

0 o 

1 I 


*H O f*~ O O «H 

vc- o io in in in 

N ON O H CM d 
CM CM ro K> K5 rO 

• ft ft •• ft 

0 o o o o o 

1 I I I I I 


CM O o 

d d it 
vO S 00 


CJ o o 

I I I 


in 

H 

rO 

O 

CM 

o 

d- 

d 

X 

in 

At 

rO 

in ^ 


CM 

o 

rO 

C\j 

CM 

in 

At 

ao 

sD 


CM 

o 

1-4 

ro 

i —4 

o 

ro 

At 

ro 

ro 

ro 

O 

o 

o 

o 

Q 


r-A 

At 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

At 

o 

CD 

CD 

o 

o 

o 

o 

O 

o 

O 

At 


A 

A CM 

* CM 

♦ * 
A O 
A I 
* 


+ • 

♦ CD 

* * 


♦ G 

♦ I 


At 

« 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A A 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

A 

AAA 

A 

A 

At 

* 

rO 

1-4 

r- 

CM d 

*n 

MO 

ro 

i-4 

CM 

ro 

rH 

X; 

rH 

CD 

CM 

x n 

CM 

rO 

iO 

d ON 

O 

CM 

m 

LN 

O 

O 

O C\i N 

fH 

N- 

♦ 

CD 

CM 

X 

1-4 rO 

r- 

O' 

o 

CM 

d 

d 

G 

X 

X 

G 

i-4 

d h- 

d 

in 

in 

ro d 

X 

d 

X 

X 

X 

CM 

CM d CM 

X 

X 

At 

r- 

O 

lM 

o x 

I s - 

sL 

m 

LO 

in 

tn 

sC 

sJ 

f'- 

U • 

O 

r-H CM 

ro 

d 

X 

X O' 

o 

o 

X 

X 

ro 

t-H 

a d vM 


CM 

At 

AT 

h- 

rO 

t'i 

rO Csi 

• • 

CM 

• 


CM 

c\i 

-SI 

cm 

CM 


CM 

cm 

rO 

ro K) 

k; 

r^; 

rO 

rO ro 

d 

d 

IO 

rO 

CD 

o 

GOO 

G 

rH 

At 

CD 

o 

o 

o o 

O 

o 

O 

o 

o 

g 

G 

G 

O 

o 

o 

o o 

o 

G 

O 

o o 

o 

o 

G 

o 

O 

ft 

o 

ft • ft 

O CD O 

ft 

O 

ft 

O 

At 

At 

* 


f 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

‘ 

1 

1 

1 i 

1 

1 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 1 1 



At 

« 

A 

At 

A 

At At 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A A 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

A 

AAA 

A 

A 

At 

At 

CD 

H 

<r 

O' d 

I s - 

CM 

ro 

CN 

r-* 

O' 

X 

fO 

d 

C- 

CM 

ro in 

ro 

CM 

X 

d x 

ro 

X 

X 

ro 

X 

X 

H X O' 


O 

At 

<r 

CM 

O' 

rO X 

r-A 

X 

O' 

in 

ro 

h- 

X 

O' 

d 

CD 

CD 

CM X 

in 

d 

ro 

tH tH 

ro 

r- 

X 

ro 

d 

o 

h- x x 


X 

At 

O' 

d" 

rO 

O \jj 

in 

rO 

r-A 

CD 

CD 

o> 

ON 

a 

o 

1-4 

CM 

ro ro 

d 

X) 

r- 

X o 

tH 

i—4 

r-4 N> 

rH 

X 

CM X CM 

CN 

CM 

At 

At 

X 

• 

d- 

• 

d- 

ro rO 

$ m 

ro 


rO 

ro 

fO 

• 

CM 

ft 

CM 

Oj 

K> 

o 

rO 

IO ro 

ro 

ro 

ro 

rO d 

d 

d 

d 

CM 

*H 

o 

coo 

o 

1-4 

At 

o 

CD 

o 

O O 

o 

G 

O 

o 

CD 

o 

G 

o 

o 

o 

o 

o o 

o 

CD 

o 

a o 

o 

o 

o 

O 

o 

o 

GOO 

• 

o 

o 

At 

<r 


1 

1 

1 1 

l 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 t 

1 

1 

1 

i l 

1 

1 

i 

1 

1 

1 

1 1 1 



At 

At 

At 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A A 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

A 

AAA 

A 

A 

+ 

At 

d- 

O 

ao 

ro d 

O') 

r- 

d 

CO 

r- 

X 

O 

d 

CD 

ro 

d 

O' d 

cr< 

O 

h- 

h- x 

r-t 

d 

X 

d 


ro 

d ro x> 

tH 

X 

At 

C0 

CM 

O' 

X d 

X 

X 

in 

ro 

l n 

rO 

in 

cr< 

CN 

in 

G 

O' f'** 

CM 

o 

r«- 

CM CM 

rH 

G 

CM 

X 

X 

d 

cr o co 

X 

O' 

■w 


ro 

X 

r-A 

d 

CM 

O' 

r- 

X 

*n 

d 

CM 

CM 

ro 

d 

d m 

vO 

r- 

X 

O i-i 

CM 

CM 

H 

r- 

Cu 

X 

ro x cm 

<x> 


Ac 

At 

lT 

• 

sC 

• 

a j 

• 

S) d 

• ft 

d 

• 

-X 

rO 

K; 

*o 

* 

r>'J 

• 

K/ 

ro 

FO 

ro 

K> 

r»u rO 

rO 

K3 

ro 

d d 

d 

d 

d 


rH 

G 

goo 

CD 

t-H 

At 

o 

D 

o 

G O 

CD 

CD 

G 

O 

o 

o 

O 

o 

G 

CD 

G 

G O 

o 

O 

G 

o o 

ft 

o 

G 

o 

o 

ft 

G 

ft 

O 

• • • 

GOO 

ft 

CD 

ft 

o 

A 

* 


1 

l 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 1 

1 

1 

l 

l l 

1 

1 

1 

1 

1 

1 

1 1 1 



At 

A 

A 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A A 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

A 

AAA 

A 

A 

A 

A 

d- 

r- 

X 

O h- 

in 

ON 

SO 

O 

d 

CM 

ro 

in 

m 

CN 

r- 

in O' 

CM 

IO 

d 

or ro 

*H 

X 

X 

Or- 

X 

CM 

G a CM 

X 

X 

A 

ro 

CM 

*-A 

fO c- 

G 

r- 

a 

r-- 

in 

r- 

ro 

i-4 

d 

O' 

r- 

X CM 

o 

ro 

UO 

d 1-4 

X 

O 

X 

1-4 

h- 

X 

O' O CM 

X 

»H 

A 

1-4 

in 

cr^ 

UT SL 

r-1 

sL 

sC 

rO 

r-4 

X 

xi) 

ro 

r-4 

o 

G 

O tH 

1-4 

r*i 

CM 

rO d 

d 

d 

CM 

ff' 

d 

X 

X ro 

r- 

t-H 

A 

A 

CM 

• 

• 

O' 

• 

x 

ft ft 

h- 

• 

s b 

§ 

U"! 

ft 

in 

• 

m 

• 

d 

• 

G 

Q 

d 

d 

• 

d 

d 

d d 

d 

d 

d 

d d 

d 

d 

d 

CM 

rt 

o 

CD G O 

G 

«— 1 

A 

O 

r-i 

G 

o a 

o 

CD 

O 

o 

o 

o 

O 

G 

o 

CD 

o 

G O 

o 

o 

G 

O CD 

4 

G 

CD 

CD 

O 

O 

o 

ft ft ft 

O O G 

A 

G 

ft 

G 

A 

At 


1 

1 

l l 

1 

1 

1 

1 

i 

1 

1 

1 

i 

1 

1 

1 1 

l 

1 

1 

1 | 

1 

I 

1 

1 

I 

1 

1 1 1 



A 

A 

A 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A A 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

A 

AAA 

A 

A 

A 

A 

r- 

vO 

ro 

d X 

X 

i—' 

r-A 

CM 

r-A 

d 

sD 

d 

ro 

O' 

d 

ro N- 

t-H 

m 

G 

O vX) 

X 

ro 

d 

X 

X 

d 

X CM X 

X 

ON 

A 

X 

in 

O' 

in r-f 

X 

in 

O 

ro 

CM 

CM 

ro 

CM 

o 

O 

O' 

in o 

ro 

fH 


ro x 

X 

tH 

in 

ro 

O' 

X 

X rO QN 

CM 

X 

A 

tr- 

X 

00 

G Csj 

X 

CD 

t-H 

d 

G 

in 

r. 

d 

t-H 

O' 

h- 

r- r- 

X 

X 

X 

r- h- 

h- 

h- 

X 

r-4 

X 

CD 

N CO rO 

h- 

o 

A 

CM 

r— 

<r 

ro o 

o 

o 

CC 

r- 

r- 

sl> 

vD 

in 

-n 

d 

d 

d d 

d 

d 

d 

<1- d 

d 

d 

d 

ro 

t-H 

•H 

O G G 

o 

tH 

At 

• 

• 

• 

ft ft 

ft 

• 

ft 

• 

• 

ft 

• 

• 

• 

• 

• 

• • 

• 

• 

• 

• • 

• 

• 

• 

• 

ft 

ft 

ft ft ft 

• 

ft 

A 

o 

1-4 


r-A H 

o 

CD 

CD 

o 

o 

G 

o 

G 

o 

G 

o 

CD G 

o 

G 

o 

O CD 

o 

o 

o 

o 

o 

o 

o o o 

o 

O 

A 

A 

1 

1 

1 

1 " 

1 

1 

1 

i 

1 

1 

1 

1 

l 

1 

1 

1 1 

1 

1 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 1 1 



A 

A 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A A 

A 

A 

A 

A A 

A 

A 

A 

A 

A 

* 

AAA 

A 

A 


I 


♦ 

♦ 

♦ A 

A * 

A L_ A 

A U A 

♦ >-* * h cm ro ^ in vu n oc a- o 

♦ U. A CD C_> O O O C. G O O tH 

A rH A HHrtrtrlriHrtHH 

♦ ec A 

A O A 

♦ A 

**** * * + +*** + * 


h <\j io ^ in sfl 


r- cc on QHMKxitnvOhccoNOHCvfO^ 
rH»HrHCMCMCMCMCMCMCMCMCMCMtOrOrOrOrO 


* * * A 


* * 



UIPFR S U P r A C F PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


208 


ORIGINAL PAGE 
OF POOR QUALITY 



* 

¥ ¥ 


« 

¥ 


¥ 

* 


¥ 

* 


¥ 

cr * 


¥ 

cr ¥ 


¥ 

• ¥ 


¥ 

\C ¥ 


¥ 

¥ 


¥ 

¥ 


<« 

¥ 


¥ 

¥ 


¥ 

¥ * 


¥ 

* 


¥ 

* 


¥ 

« 


¥ 

O ¥ 


« 

CD ¥ 


* 

• ¥ 


¥ 

vO * 


¥ 

¥ 


¥ 

¥ 


¥ 

¥ 


¥ 

¥ 


¥ 

¥ ¥ 


¥ 

¥ 


¥ 

¥ 

• 

¥ 

¥ 

o 

¥ 

^ ♦ 

UJ 

¥ 

O ¥ 

o 

¥ 

• ¥ 


¥ 

in * 

o 

¥ 

« 

• 

¥ 

* 

o 

¥ 

¥ 


¥ 

¥ 

1 

¥ 

¥ ¥ 


¥ 

¥ 

11 

¥ 

¥ 

a. 

¥ 

¥ 


¥ 

ON * 

4X 

¥ 

a. + 

K“ 

¥ 

¥ ¥ 

—1 

¥ 

K; * 

LJ 

¥ 

¥ 

Cj 

¥ 

¥ 


¥ 

¥ 


¥ 

« 


¥ 

* ¥ 


¥ 

« 

o 

¥ 

¥ 

• 

¥ 

¥ 

o 

¥ 

O + 


¥ 

o * 

II 

¥ 

• ¥ 

r. 

¥ 

K5 4 


¥ 

* 


¥ 

* 


•k 

If 

? 

« 

* 

o 

* 

* * 

♦— « 

* 

* 

-j 

¥ 

¥ 


¥ 

¥ 


¥ 

cr * 

s: 

¥ 

<r * 


¥ 

* * 


¥ 

CM * 

• 

¥ 

♦ 

\L 

¥ 

¥ 


¥ 

¥ 

It 

¥ 

¥ 

or 

¥ 

¥ ¥ 


* * 


******** + **♦ + ♦«'♦**♦************* 


inin^inr-4-0'in4<rinxooiocrr-njo4Xxr-^4tf^Nxx4jn£ao£ * 
a044O«-iK>c-cNin4<N4<\JOf04CNtroocNC0xr-i*<;ir*M<r£|2f^or“ J 
S£2°ON44oxxr-cgK>4r-^xox^inr-io«^^Ln4cr££x^cN* 

incotrr-4rooL'>c~X;n4CN^oocrcr'aoaoC'XXinin4-CN^oooooo* 

0C^C^^CVi<NirM^^-^^^^^^000000C>00000000000* 

III I I I I I I I I • I I I I I • I I I I I * • I 1 1 1 9 1 1 1 * 

¥ 

«**lr****l.************ + **« l *********J 


X) CT K> X X X> 
si) X CO O' 1 ♦-* 

^ OC iO vfl I s - vD 
O (M ^ LJ r U' 

• • * • • • 

O Csl fs j Al (M H 

I I I I I I 


4 * * + 


<r c sijincrHrQOjooojc^for^oc'-iavDCD'Df^otrch- o * 
<r in ro x m iX cn c- 4 -c\j(yov 0 J'^oo^ 0 'o^hi 0 h^ * 

ll h- 1 -t 4- O' IT) ^ ^3 f'j ao K - ' h* F'J lO ^ K) ff' ^ IT K; CN U .' ♦ 

^hO(vHoa'Q'cr>coocM^'OOinir<-WHoocooao + 

• ••••« #••••«••••••••••*•** 

^^♦^1^,^,00000000000000000000 * 

I I , I I I • I I I I I I I I • I I I • • * ■ * 


¥ ¥ ¥ * * 


¥ ¥ ¥ ¥ 


*♦*♦****♦ 


a 
cr si) 
a' cr 

K) vD 


4- u> 
r- in 
cm rg 
0 s X 


O *0 

f-H cr 

a o 

si) x 


r- cm 
in r- 

m Csj 

in 4 


cv x> ro 
o t* r- 

X> 4 O 
K > C\l CN 


I I I I I I I I 


<r csj 

X O 
•H O 
<-l O 


I I 


r-t O 
O f* 
il) *-* 

a cr 

• * 

0 o 

1 I 


O4 , (\JK)v0O\04‘sCsDvD<C»0sfii0st<VJIf)0' ♦ 

f- 4 rtr--^oiPojao^if>H4-r*-4 pj o vD O' * 
co co oa r* r* xxmm^-ioi-ioooooo * 

OOOOOOOOOOO ♦ 

I I I I I I I I ♦ 


o 

I 


O O CD O 

till 


¥ ¥ ¥ ¥ ¥ 


¥ ¥ ¥ 


¥ ¥ 


******** 


c^iPsDHro*Hoosi)^C'J^^ui^»OHtMnircNjf')to<r^^NO ; HHiOioNoin 

irinsDpHasK)occsjio^oriMirinK)c\]ff'4'0'^'C®ir)U)K)cc'Oo«^c\iNin 

» un k> cn oj cv x cm oo 4 in 1 ^ 4 in o x l> ro o *o o r- to x ri in x> «r 


OrHrH*— »?— <»— 

I I I I I I I 1 


oooooooaoooooo 

I I I I 1 I I I t I I l I I 


o O O O O o 

I t 


¥ ¥ ¥ ¥ 


¥ ¥ ¥ ¥ * * * 


ro \fl a 4- K) h or 

O' o in vO <NJ H K) 

o oo »-« x r~ 4 

tr vO O' o cr cr cr. 


O' 


o o 

i 


h- r-i 
O O 


0 *-• o 

1 I I 


^ccHOMn^'tftcoowHHMr'Ajo^tM^ 

^HfOHCC^COCYh^mHO^^NDHWHtt) 
ocoajpsvi^fOfOHOJiM^Htr. stioMn^ 

c xxx i^^r < *r-r-r‘~xxxxininm4pnn 

OOCJ o o C> O OOOOOO OOC'OOOO 

i t I I t I I I I I I I 1 I I I I 1 1 1 


r- c\i ao 
eg 4 r** X) 
rO CV Si) O 

cr o o «-* 


CJ F- 

SO *H 

r- tr 


OCDOOOO 


CN 

in 


3 

X 


o * 
o * 
• ¥ 

Csj * 

* 

* 


o o 

I 


r- x 

X 

O «— I 
o CV 

• • 

*-t O 


* It * 

♦ * 

¥ n 

* * 

♦ o * 

* U ': * 


¥ 

¥ 

¥ 

* 

It 

« 

♦ 

It 

¥ 

¥ 

+ 

K 

It 

K 

¥ 

¥ 

¥ 

¥ 

♦ 

¥ 

* 

« 

♦ 

* 

n 

* 

It 

¥ 

« 

¥ 

r- 

r- 

r-. 

CN 

■ST 

CN 


CD 

Vi) 

vD 

r- 

<r 

X 

in 

cr 

Js 

O 

X 

c- 

C 

4 

a 

ro 

CO 

a 

X 

*1 

cr 

4 

4 

X 

h~ 

vC 

r~~ 

i-H 

X 

X 

r- 

r- 

J"- 

CN 

cr 

eg 

tf> 

X 

c> 

ViJ 

K) 

c- 

ro 

X 

X 

!T« 

cc 

X 

K) 

X 

o 

K) 

h- 

sD 

rsj 

*— 4 

*-« 

O 

x. 

00 

r- 

vD 

rO 

O 

m 

a- 

X 

C“ 

X 

in 

4 

rj 

o 

CL 

X 

PO 

ac 

r^- 

cr 

K5 

X- 


X 

r- 

X 



X 

r~ 

r- 

r- 

r~ 

r- 

r~ 

s*j 

vi. 

O' 

X 

gj 

s ~J 

X 

V-J 


a:* 

U i 

U ' 

• 

^ j 

r~4 

• 

• 

• 

• 

« 

• 

o 

• 

o 

• 

o 

o 

c; 

• 

o 

o 

o 

o 

G 

CJ 

O 

O 

o 

o 

o 

o 

o 

CJ 

o 

o 

o 

o 

o 

o 

CJ 

o 

o 

O 

o 

l 

1 


1 

i 

l 

1 

1 

1 

i 

1 

1 

1 

1 

1 

l 

1 

1 

i 

1 

1 

i 

i 

l 

1 

1 

1 




it 

¥ 

* 

¥ 

¥ 

¥ 

* 

+ 

« 

« 

+ 

* 

¥ 

It 

* 

it 

* 

¥ 

¥ 

* 

It 

♦ 

it 

¥ 

¥ 

¥ 

It 

It 

¥ 

« 

& 

CN 

X 

in 

<r 

r- 

o 

Cj 


CJ 

Cv 

Kj 

r—i 

a 

cr 

in 

CN 

CN 

X 

iT> 

CD 

•4 

ir 

TO 

4 

eg 

CD 

Ky 

r- 

V*, 

in 

sf) 

in 

H 

CD 

r-H 

X 

in 

*4 

rO 

o 

C- 

CJ 

»— t 

o 

r- 

tn 

X 

X 

cr 

X 

O 

a 

o 

•-* 

CN 

eg 

CN 

K) 

4 

u • 

Kj 


sD 

\D 

si. 

e- 

r~ 

r- 

vL 

ir 

4 

in 

a 

in 

*4 

rO 

*“( 

o 

X 

r- 

X 

PO 

ID 

O 

CN 

in 

r- 

O 

X 

if* 

X 


sD 

X 

Si) 

si) 

si^ 

Nj 

vi* 

'£> 

viu 

X 

vD 

X* 

X 

X 

X 

X 

m 

Xi 

If) 

m 

Xi 

4 

vg 

CD 

cr* 

Cv 

eg 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

o 

D 

O 

O 

CD 

O 

LJ 

o 

o 

o 

o 

O 

CD 

CJ 

o 

o 

o 

o 

o 

CD 

o 

o 

o 

o 

O 

o 

o 

C' 

Cj 

CJ 

1 

1 


1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

l 

1 

t 

1 

1 

1 

1 

1 

1 

1 

‘ 

1 

1 




¥ 

¥ 

n 

If 

♦ 

♦ 

* 

¥ 

* 

♦ 

♦ 

♦ 

If 

If 

¥ 

n 

* 

* 

¥ 

« 

« 

* 

* 

* 

* 

+ 

¥ 

i> 

♦ 

¥ 


* 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 


eg cn 
cv cv 


o o * 

¥ 

¥ 

¥ 

¥ ¥ ¥ 
¥ 
¥ 

K? f*- * 
f- CT ♦ 
X 4 * 
cm eg ♦ 

i • « 

O O ¥ 

¥ 


in cr 

CN CN 

cr *—* 
c. o 


O r-» 

x r- 
in in 

KV 4' 


«-t O O O 

I I I 


u r~ 

4 c\ 

eg 


n C h C ^ vO C H 0 4 CT X C' O rO 

csjinK)g-<fMO\flCV(VHsociiin*o 

^ x r- x x r~ o 


a in m in in it 


r~ o o <-h *— < * o o 

ai in in x x x vi) x vu 


o o 

I I 


0 

1 


CD O O O O O 

I I I 1 I I 


I I I 


0 o 

1 I 


cr 

in 

x 

m 

• 

o 

I 


m i 

o 

4 

in 

• 

o 

I 


a x 
r- cr 
o o 

4 >? 

• • 

0 o 

1 I 


CN X 4 
CO O 4- 
f> X 
CJ O O 


in CN K> 
a CM CN 
o rO X 

CSj pr. CM 


cj o o o o o * 


♦ 

LiJ ♦ 

O * 


* IX 




* ¥ ¥ ¥ 


K» 4 iP vD A' P 1 O h (\J iO <1 iD iO f*“ ® C' o ^ Po K: 

H HHHHHHC^fVCYCV ) C\J{\CVWCjC\jrQlOK;K, 


-4 * 

K> « 
♦ 


* ¥ ¥ * * 



DUFF- SURFACE! PRFSSUPF COEFFICIENTS FOP VARIOUS ALPHAS 


orig^^l rv v..; :.-i 

OF POOR QUALIKY 


tf> 4 ro 5 cxj>Dh.^sL'o^cr. a^^co^u-jino^iocoor^^incNjococooN 

^ 0 Jf 0 ^if)a\Ha 3 K)vflwv 0 ^NO 0 'fl 0 N 

O^rCTvCOsAJf«*K)r-CVlil\D-«'^ 0 Chro a 0 r 0 oK) 00 C\JL 0 f s - 0 UC''vijO(r‘CrN 

ooooooaooooooooooooooooooooooo 

1 I I I I I I I I 


00 ^ rt 
CSJ <03 rH 
F)H O' 
CD Q CD 

• * • 

CD O O 


lO ro vO 

o x cr> 

*-« O' gp 

0 a* cr 

• • • 

CD O O 

1 


aj<rr^ ^ ^ u'< o o ifj h co tr; ootn cc lo ud vD 'T cr O' 
HliTHrO(\iHHrc\;C\ir<Q 0 viJaCf\iNrgLnN^H 
o'OccFOiro'^rd'JJcroccK'ororHaiNo 

^ 00 S N sO li » lT> <* K)^(\Jr-tQODOOHHH(\l 


O' CO O' ID ON H O 

h i r c\j r O ' cr cr 

O H H x ij' ^ OO (\J 

(\1 f\l (\l H o a o o 


oooooooooooooooooooooooooooo 


^ CO 
ON ao eg 

H O' H 
c lj H 

• • • 

O o o 


<r lt <t 

r- \o go 

O' o K) 

x oo r 


! 2 s 0 5 J ? u 1 irina 0 ' o . H 'C^ u 1 'flvD<r 4 ‘^c\jc\oc'C'cr-ta)inj\ 

a«orou>v£icrcjor^^, < r^r-cNcDONir>^or^ccr^<rf*-cr'a r '^cgo'in 

^r 0 in 0 'W' 00 HHf 0 CC» 0 O<rNHg“C 0 OC\ J r 0 K)Oc 0 NN^CV»oc^ 


v)\J)ir<r<rK)f 0 (\JHOOOOOrtHHCM(VC^^WOOOC 3 OHH 

*••••••••*•••••••••*••••••♦#* 

OOOOOOOOOOOOOOOOOOOOOOOC.JOOOOO 

I I t I I I I I I I I 


* * -*1 * « « 


«**««*«* 


L\t CD eg Ch <r lTi CT' 


CO \C tu 


S 22 £-£^ ,f ir ' cu ^ oa ' c0 H °^wu'^®^)in^oo'fMK(j'ir.^N £ 

U H r w O ^ u R) a ^ FJ ^ H cv U; O' CV <f cc M N) V|j gj CNj N ” i H ri H ^ I 

r U', r a, v J) UJ ^ r, r; t\i r. C o o ^ o n H H ^ r.fti P. A, o o S ^ ^ ^ M : 


ocjcdooooooooocoo 


CD CD O »**i *H *-l C\j C\i C\I C\. eg Cvj O O O CD O rH r-i 

OOCDOCJOCDOOCDOOOCDOOOOO 

I I I I I I I I I I I I 


X;SnjC!^ r ' CuNa '*?^* VI <tCHNvOHOa,N>Ao>J!vCvD« 


cG u'j & *o f*\» <g 


«-■ H c O D O H H H 


g- si; O' cm uj r co o' a, in ki n io cj h h «■ 
HHHf\l(\|{'J{\i('jr\|fgC)COOOHH 


OOOOCDOOOOOOOCCJOOOOOOCDOOOOCTCDCDOCDO 


* * * 

c? o * 

♦ 


**« + **♦* 


+ 

OJ D 4 X iTj C CLrofOC'iNocxfHiOH^C'j^cu^op^^a I 

S 7 » ?! - 7 S ?■ ' V ~ C ^ ^ <r ^ ** ^ ^ ** * * ♦ cr 0 eg 9 " Ud oo o o ^ in ♦ 

^ F? ^ ^ *“* f'* ^ ii' h \£ o ^ a « e h O' h <r s cc o C' O' r 4 <«* -4- o r-i r-t * 

L x U> <r f, f*, eg i‘w rAHHC.GCCiH^^HW eg eg wp,f^uo?c® 22 Hl 



O^CDOOOOOOOOOOOCDOOOCJOCDOOOOOOOC'CDOOOO * 

■ 1 * » I I I I I I I I I I I * 

♦ 

**« + ♦♦****«*.,** i****.***^*^ > „ * 


* * * « + * 


***♦**♦♦ 


+ ♦ * * + 


r- vij o cj io sj if) to sg cv* a'; c* r- *-i a. 4 - 
hho. vjrsochinMMccNNH^^ 
O K, r- uD CD -d- cc IT, CD <r cc i\ ^ r 

t— U) Kj ^ Cj n\ t— < *— * 1 -t ij c.‘ J» Cl C- r- < f~H 


^ Cj U- Cj r n (J-. <J- Q ^ Jj) (X sX) 4 < 9 * r- X.I r-' aC r-H -4 CD -fc 

'tfOa;rrnj'vflHoo'«)iOtt 4 avjioifiirho(yiwHi 
GC lTj cd <r flC i\ 4 r a c\i h; vO O' o (v c\j h O' fo f) k; h c w 4 + 


o eg h/ vO O' o eg eg 
eg eg eg eg eg ro »*•> 


O o CD O CD 


OCDOCDOOOCOOCIOO 

Iti I I i i I l 


H O' lO f) k: h C w 4 ♦ 
ro eg o c> <_ cd c.j »-* *-< * 


c> o o o o c o O o O O o o * 

I I I I I I I •* 


* + + + -X 


♦ *****!< 


* * * * * + 


tfl CM N C' 0> Ifl 0- N O' (M O *) rl r«- a") ej <\J f» C lT. 

c , e , ^i''^^-uir; r 0 p “^f 2 ; f cjr ' 0v£ '- d ‘ cir,tr '^“'* . 

. f; O , *1 H o o o o c_‘ c. w~* w~t ^ Ci Cvi eg CM Cv ro ro ro k> Kj ro o c= r* o o «-* h 

• ^ * 

•“•OOOOCDOOCDOOOOOOC-OOOOCOOOOOOCDOCJCJOOO* 

• • 1 • • I I I I I I I I I I I I II * 

« 

+ ♦ * * ♦ * * * * « + t * ^ ♦ * ^ * * + ^ t ^ f + ^ ^ ^ ^ ^ ^ ^ * 


* JC' * 

* o ♦ 

* + 


h k ( <r i;) r aj c o h c\j ^ 4 m vij r a> c o h K) 4 u' a. C' c (\j to 4- * 

^ 2 2 2 2 2 if ° •“* *1 -1 ^ ^ ^ ^ *“• « ^ ^ CN. CM CNj Cg eg eg eg <g eg k> ro ro kj kj * 20 Q 

« 

« 



UfFER SURFACE PPCSSURE COEFFICIENTS FOR VARIOJS ALPHAS 


o 

UJ 


0 

rH 

1 

II 


LJ 

Q 


Z 

o 


210 


* 

« 

4 

« 

4 

* 

« 

4 

* 

4 

4 

4 


* ro 

* oc 

4 • 

* P- 
4 *H 
4 

* 

♦ 

4 * 


* 

* rH 
4 O 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


ORIGINAL PAGE IS 
OF POOR QUALITY 


X 


rH 4 CM 


II 

D- 


C\J 

in 


«H 4 0 


a. 


4 i 

4 00 

4 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

tO 

O' 

3 

O 

co 

s0 

CM 

fM 

X 

p 


3 

3 

s£ 

X 

O 

ro 

3 

rO 

X 

O' 

3 o 

X 

© 

© 

X 

ro 

3 

3 

CM 

O 

cr- 

X 

4 

4 

4 

X 

in 

o 

p 

H 

CM 

rH 

CM 

O' 

o 

rH 

X) 

3 

O' 

3 

O' 

CO 

o 

P- 

r4 

rH 

x r- 

rH 

O' 

rH 

X 

rO 

X 

X 

P- 

X 

p- 

ro 

4 

4 

O 

f-i 

3 

K> 

CM 

X 

XI 

fO 

CM 

3 


r- 

X 

*-» 

X 

3 

Xj 

o 

3 

O' 

3 

CM O' 

P- 

r- 

X 

O' 

o 

a 

O' 

3 

X 

© 

CM 

4 

4 

p* 

O' 

O' 

p 

p 

LD 

3“ 

p 

OJ 

00 

3 

ao 

CM 

O' 

xi 

3 

CM 

rH 

O' 

p- 

X3 

U) 3 

3 

3 

3 

3 

X 

X 

3 

3 

3 

3 

3 

4 

4 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

4 « 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

4 

4 

T 

o 

O' 

p 

M3 

M3 

in 


3 

ro 

ro 

CM 

CM 

rH 


rH 


r-i 

o 

o 

O 

o o 

O 

CD 

O 

CD 

o 

CD 

O 

© 

O 

© 

© 

4 

4 

4 

rH 

1 

1 

I 

I 

» 

i 

t 

1 

i 

1 

1 

« 

1 

1 

1 

1 

1 

( 

1 

1 

1 1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

4 

4 

4 

4 

4 

* 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

X 

H 

cc 

CO 

CM 

P 

r0 

O' 

O' 

00 

P 

3 

O 

X) 

co 

«H 

a 

r- 

O 

CM 

rH 

O' rH 

X 

ro 

3 

CM 

rH 

X 

X 

X 

X 

O 

3 

4 

4 

4 

O' 

1^ 

H 

X 


<t 

X 

CM 

H 

CM 

o 

X) 

CM 

3 

O' 

XD 

X 

p- 

P- 

rO 

rH 

K) CM 

o 

X 

3 

CM 

X 

X 

o 

O' 

ro 

© 

rO 

4 

4 

p- p* 

X 

in 

rO 

to 

o 

a 

O' 

X 

CM 


rO 

O 

X 

X 

00 

3 

O' 

X 

rH 

X! *H 

rO 

rH 

O' 

O 

O 

C' 

P- 

O 

X 

3 

ro 

4 

4 

o 

3 

3 

ro 

3 

cc 

rO 

X 

CD 

r- 

X 

X 

CM 

O' 

X) 

3 

CM 

r—i 

cr 

00 

P- 

X X 

3 

3 

ro 



rO 

rO 

3 

ro 

rO 

rO 

4 

+ 

O' 

o 

O' 

• 

P 

M3 

if> 

X 

3* 

3 

ro ro 

CM 

CM 


rH 

«-* 

r-i 

r-i 

o 

o 

CD 

CD O 

O 

CD 

o 

© 

o 

O 

o 

o 

O 

o 

o 

4 

4 

4 

1 

rH 

1 



i 

1 

1 

' 

1 

• 

1 

1 

» 

1 

1 

I 

1 

1 

1 

1 

1 • 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

cO 

rH 

rH 

-S' 

P 

X 

O' 

X) 

P 

oo 

Ui 

XD 

o 

3 

O' 

rO 

rO 


© 

X 

ro 

C rH 

rH 

rO 

X 

I s - 

O' 

OJ 

3 

CM 

rO 

CM 

X 

4 

4 

4 

CO in 

CM 

in 

O' 

O' 

X 

O' 

X) 

X) 

rO 

X) 

p- 

r- 

X 

CM 

o 

ro 

3 

3 

X} 

X) P- 

X 

X 

rH 

P- 

a- 

o 

P- 

P- 

i-H 

CJ 

X 

4 

4 

rH 

O 

X 

p 

CM 

ro 

3“ 

X 

3 

oc 

it ' 

CM 

p- 

X3 

rO 

X) 

r-i 

x> 

ro 

o 

r- 

CJ CM 

K) 

X 

rH 

rH 

p- 

rH 

O' 

© 

rH 

cr- 

X 

4 

4 


p- 

p 

oo 


X 

c 

ro 

O' 

X 

r~i 

r~ 

»— 1 

X 

X) 

3 

to 

i— i 

o 

O' 

p- 

X Ui 

3 

ro 

*o 

ro 

CM 

rO 

Cm 

ro 

ro 

OJ 

CM 

* 

4 

4 

• 

ao 

• 

O' 

• 

00 

• 

X) 

X 

1 

ID 

X 

• 

3 

ro 

ro 

to 

CM 

CM 



l 

*— » 

H 

r-l 

o 

o 

o o 

O 

o 

a 

o 

© 

CD 

o 

o 

© 

o 

CD 

4 

4 

4 

1 

i 

1 

1 

t 

1 

1 

1 

1 

1 

1 

' 

1 

1 

1 

1 

1 

1 

1 

1 

t 1 

1 

1 

1 

1 

1 

1 

» 

1 

l 

1 

1 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

C 

O 

CM 

0" 

O' 

CO 

CM 

3 

CM 

p 

o 

CM 

cr- 

r-i 

-X 

o- 

cr 

rl 

- 

CM 

a- 

X) 

O' 

00 

CM 

CJ 

r-i 

X 

CM 

X 

X 

o 

3 

H 

4 

4 

a 

O' 

00 

CM 

X 

X 

p 

H 

CM 

3 

CM 

X) 

a 

O 

CM 

cO 

3 

X 

O' 

ro 

CM 

CC X 

O 

CM 

CM 

3 

rH 

ro 

3 

ro 

o 

© 

ro 

4 

4 

rH 

c> 

00 

CC* 

O 

ro 

CM 

X3 

o 

O 


r- 

a 

X 

X) 

o 

1^- 

Ui 

rO 

r-i 

O' 

3 CD 

X 

3 

P- 

ro 

ro 

ro 

ro 

CM 

rO 

ro 

CM 

4 

4 

r*» 

o 

K) 

CO 

rO 

X 

3 

co 

O') 

CM 

co 

3 

o 

P- 

X 

3 

CM 

r-i 

o 

O' 

p- 

X X 

3 

rO 

• 

CM 

CM 

CM 

CM 

CM 

CM 

• 

CM 

CM 

• 

CM 

4 

4 

X 

JO 

p- 

m 

i 

Ui 

3 

3“ 

ro 

ro 

to 

CM 

CM 

CM 

rH 

«—» 

rX 

H 

fH 

•H 

G 

o 

o o 

O 

CD 

o 

© 

o 

o 

© 

© 

© 

© 

© 

4 

4 

4 

1 


1 

1 

l 

I 

» 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

' 

1 

1 

1 t 

1 

1 

1 

1 

1 

1 

* 

1 

» 

1 

» 

« 

F 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

-ft 

4 

4 

4 

4 

4 

4 

4 

4 

¥ 

4 

4 

4 

4 

4 

4 

rH 

3 

X 

Cl 

CM 

X) 

3“ 

p 

CD 

CM 

O 

fO 

ro 

P- 

O 

3 

X 

X 

O' 

CL 

ro 

X © 

O' 

X 

CM 

3 

uo 

CM 

rH 

X 

X 

P- 

CM 

4 

4 

4 

3 

CD 

co 

O' 

00 

O 

CP 

X 

X; 

O 

CM 

o 

X 

O' 

3 

CM 

CO 

ro 

p- 

CO 

p- 

XJ o 

X 

X 

X 

3 

X 

3 

P- 

rH 

p~ 

X 

O 

4 

4 

rO 

© 


c. 

O' 

M3 

X 

© 

o 

cr 

CM 

cr> 

cr- 

X 

ro 

i— r 

O' 

o 

CP 

o 

cr 

x cc 

o 

X 

X 

ro 

p- 

CM 

P- 

rH 

X 

p~ 

X 

4 

4 

rj 


© 

vL' 

ro 

o 

p 

K. 

© 

p 



r- 

X 

3 

rO 


r-i 

O' 

LJ ' 

p~ 

X X 

X 

4 

ro 

C\) 

cv 

H 

rj 

rH 

• 

CM 

• 

rH 

r-i 

rH 

* 

4r 

4 

4 

<r 

X) 

# 

X 

• 

X 

3 

3 

rO 

• 

ro 

rO 

CM 

CM 

CM 

H 


*—» 

*H 


r-i 

o 

O 

o 

G O 

CJ 

CD 

o 

© 

© 

o 

© 

O 

o 

© 

o 

4 

4 

i 

1 

1 

1 

1 

1 

1 

1 

» 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

* 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

* 

4 

ro 

X 

O' 

X 

CO 

sD 

O 

K 

X 

ro 

3 


P- 

CM 

3 

r- 

X' 

X 

P- 

X 

K) 

oc x 

P* 

—i P- 

P- 

rH 

K" 

X 

CM 

ro 

ac 

X 

¥ 

4 

4 

CO 

O 

X 

X 

X 

O' 

cc 

ITj 

X 

3 

X 

r- 

O 

CO 

CM 

«-» 

X 

ro 

O 

r- 4 

CM 

3 CC 

H 

O' 

O' 

O' 

X 

rH 

3 

O 

X 

3 

3 

4 

4 

fO 

O 

r* i 

r-i 

3 

u 

X 

CM 

r-i 

3 

K*) 

co 

cO 

v~i 

G 

o 


ro 

XI 

CD 

O 

OC 

3 

C\j 

o 

© 

Ui 

3 

Ki 

3 

rO 

CM 

rH 

4 

4 

X) 

© 

p 

rO 

3 

CM 

c 

P 

U> 

rO 

•H 

CG 


3 

ro 

CJ 

r-i 

o 

cr- 

00 

P 

X X 

e • 

X 

• 

3 

fO 

CM 

• 

*“H 

rH 

• 

rH 

r-t 

• 

rH 

• 

rH 

• 

rH 

g 

4 

4 

4 

4 

oj m 

3 

3 

fO 

KJ 


4 

OJ 

CM 

CM 

CM 




T-H 

*“« 

f—i 

r-i 

o 

O 

CD 

G CD 

o 

o 

CJ 

© 

o 

© 

O 

O 

o 

© 

CD 

4 

4 

i 

1 


1 


1 


1 

1 

1 

1 

1 

1 

‘ 

1 

1 

1 

1 

l 

1 

1 

1 1 

1 

« 

1 

1 

1 

1 

1 

1 

1 

1 

1 

4 

* 

4 

4 

4 

4 

4 

4 

4 

4 

- 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

* 

4 

4 

4 

4 

3 

3 

to 

cc 

a 

lO 

CM 

O 

CM 

3 

CM 

r- 

X3 

O 

cr 

ro 

X 

P- 

o 

X 

ro 

r-» X 

CM 

CM 

Oj 

ro 

© 

3 

X 

CC 

P- 

cr 

ii i 

4 

4 

4 

X) fO 

cv 

X 

CM 

P 

O 

o 


rO 

3 

o 

*•4 

o 

X 

3 

»H 

O' 

H 

G 

Pi 

p- p- 

X 

Cl 

CM 

© 

to 

X 

X 

to 

ro 

3 

X 

4 

4 

X 

CM 

O' 

3 

rH 

3 

o< 

© 

U 

CM 

r^» 

o> 

XJ 

3 

X 

00 

CM 

X 

CD 

3 

P- 

X ro 

p- 

o- 

CO 

ro 

X 

rH 

© 

o 

cr- 

r- 

CM 

* 

4 

r— 


U) 

Cm 

CJ 

X 

3 

o 

© 

• 

C 

r- 

X 

K> 

CM 

r-» 

G 

• 

CD 

O' 

O' 

00 

P 

x x 

• V 

X 

3 

fO 

Cm 

• 

r— 

• 

rH 

• 


rH 

# 

© 

• 

© 

• 

O 

4 

4 

4 

4 


fO 

ro 

K) 

ro 

CM 

1 

CM 

I 

• 

CM 

CM 

r-t 

f-r 


*-4 

in 

r4 

*~i 

r-i 

G 

CD 

o 

Cj 

G O 

o 

CL 

o 

o 

O 

G 

o 

© 

o 

© 

© 

4 

4 

4 

' 

i 

« 


1 

1 

1 

i 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 1 

1 

1 

i 

1 

1 

1 

1 

1 

i 

1 

1 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

rH 

CM 

fO 

3 

X- 

X) 

p 

CC 

a 

O 


CM 

K) 

3 

X 

X3 

r- 

CC 

cr 

c 

rH 

cm ro 

3 

X 

X 

P- 

a 

U' 

© 

rH 

CM 

rO 

3 

4 

4 


4 4 

4 »-H 4 

4 CJL + 

4 0 4 

4 4 

4 4 4 


**44 



LOWER SUR r ACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


ft 

* 

♦ 

* 

ft 

ft 

* 

ft 

ft 

* 


ORIGINAL PAGE (3 
OF POOR QUALITY 


ft 

* 

ft 

ft 

ft 

* 

* 

ft 

* 


* * 
ft 
it 
ft 


fO 

CO 


*■**♦* + ***** + + 


HJCOrOorOHO'iONOff'vflO'inHO 

v£ouaorH<raoLnc > '^ojLnror^ooo^ 

O^lDO^TCNj^-^- XT'NCVOOCCXJ 

in h m ^ '^0 r O'O^trC'coNsflm 


0 

LJ 

Q 

O 

• 

o 

fH 

1 

II 


r- 

o 


II 

:e 


ii 

CL 


ft 

h- 

ft 

• 

• # 

• 

• 

• ft 

ft 

rH 

ft 

cr 

2 

0 

o 

o 

O O 

ft 


ft 

I 

i i 




ft 


ft 






ft 


ft 






ft 

ft 

ft 

+ 

* * 

ft 

ft 

ft ft 

ft 


ft 






ft 


ft 






ft 


ft 

in 

cr in 

ro 

X 

CO at 

ft 

fH 

ft 

0 '' 

H H 

4 - 


ao ao 

ft 

O 

ft 


r- c 

CT 

*H 

r*- I s - 

ft 

• 

ft 

o 

»H 4 " 

CM 

X 

33 

ft 

r- 

ft 

• 

• • 

• 

• 

• • 

ft 

fH 

ft 

cr 

CM O 

o 

o 

o o 

ft 


ft 

i 

1 1 




ft 


ft 






ft 


ft 






ft 

ft 

ft 

+ 

ft ft 

ft 

ft 

ft ft 

ft 


ft 






ft 


« 






ft 


ft 

CC 

HD o 

AO 

x 

CD 4 

ft 

O 

ft 

oc 

4 * X 

CM 

LO 

4 - fH 

ft 

o 

ft 

«H 

cm r- 

CM 

3 ' 

fO fH 

ft 

• 

ft 

fH 

r- *-i 

4 ” 

X 

CC o> 

ft 

X 

ft 

• 

« « 

• 

• 

ft ft 

ft 

*H 

ft 

00 

fH o 

O 

o 

O CD 

ft 


ft 

1 

1 1 




ft 


ft 






ft 


ft 






ft 

ft 

ft 

ft 

ft ft 

ft 

ft 

ft ¥ 

ft 


ft 






ft 


ft 






ft 


ft 

a 

CC AO 

CM 

fO 

X X 

ft 

X 

ft 

O 

X fH 

4 

fH 

in m 

ft 

O' 

ft 

r-t 

M 3 m 

h- 

in 

rO r- 

ft 

• 

ft 

fH 

ac cm 

X 

00 

a cr 

ft 

rO 

ft 

• 

• • 

• 

• 

• • 

ft 

fH 

ft 

MU 

o o 

CD 

o 

o o 

ft 


ft 

1 

1 




ft 


ft 






ft 


ft 






ft 

ft 

ft 

ft 

ft ft 

ft 

ft 

ft ft 

ft 


ft 






ft 


ft 






ft 


ft 

fH 

in o'. 


K> 

4 cr 

ft 

O 

ft 

4 

fH 4 fl 

ro 

ID 

X 4 1 

ft 

o 

ft 

AO 

4 - O 

X 

in 

cc o i 

ft 

• 

* 

CM 

i— i mu 

a 

O' 

O' 0 ( 

ft 

CM 

ft 

« 

• • 

* 

• 

ft ft 

ft 

*— 1 

ft 

4 

o o 

o 

o 

O o < 

ft 


ft 

1 

1 




ft 


ft 






ft 


ft 






ft 

ft 

ft 

ft 

ft ft 

ft 

ft 

ft ft 


OOOOOOOOO 


ft * ft * ft * it 


C> O CN 


OOOOOOOOO 


h Cd Jj Kj rO (\1 1 C 

c<i- 4 -^r-inNfO 

X CT CC lO X -si! U”j X 

cr cr- tr O' co h- X m 


ft 

ft 

ft 


ft 

ft 

ft 

ft 

ft 

ft 

« ft « 

ft 

ft 

ft ft ft 

ft 

ft 

ft 

1 fH 

X 

fH 

4 * 

CM 

r- 

0 C 

o 

vO 

X 

r- x in 

fH 

ir 

cr 4 r- 

ft 

ft 

• 4 * 

CM 

fO C d 

CM 

4 

4 

rO 

X 

in 

cr h- cm 

o 

CM 

CM CM in 

ft 

i 4 “ 

r- 

Cj 

aO 

X 

0 C- 

4 

CD 

ro 

r- 

*H vO 4 

ou 

fH 

r- m 3 o 

ft 


fO 

K> 

CM 

fH 

O 

O 

CD 

o 

o 

O rH fH 

rH 

o 

O O fH 

ft 

o 

o 

O 

o 

O 

O 

o 

CD 

o 

o 

CD O CD 

O 

CD 

• • • 

o o o 

ft 

ft 









1 

1 

1 



1 1 1 

ft 

ft 















ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft ft ft 

ft 

ft 

ft ft ft 

ft 















ft 

ro 

cr 

AO 

ro 

4 

CM 

ro 

in 

fH 

fO 

CM 4 

cr 

4 

X CM X 

ft 

ro 

(T 

cm r- 

X 

fO 

(O 

ro 

rO 

X 

r- n rH 

cr 

fH 

X O fH 

ft 

AO 

in 

cr 

CM 

in 

CO 

4 

o 

*o 

X 

h Mf 

CM 

rO 

ro CM 

ft 

4 

ro 

CM 

CM 

#H 

O 

O 

o 

o 

o 

O h H 

fH 

o 

CD O O 

ft 

ft 

• 

• 

ft 

ft 

ft 

ft 

• 

ft 

ft 

• ft • 

ft 

• 

ft ft ft 

ft 

O 

o 

o 

O 

O 

o 

o 

o 

o 

o 

O CD O 

o 

CD 

O CD o 

ft 









1 

1 

1 



1 1 1 

ft 

ft 















ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft ft ft 

« 

ft 

ft ft ft 

ft 

ft 

o 

LO 

CO 

in 

ro 

CM 

in 

H 

CM 

4 

O X CM 


ro 

cm r- oc 

ft 

ft 

cr 

cr 

in 

ro 

4 

ro 

in 

rH 

00 

X 

cx m 

cr 

in 

r- x cm 

ft 

CD 

rO 

r* 

fH 

4 


ro 

O 

ro 

X 

fH r- ai 

ro 

4 

fH O fO 

ft 

4 

rO 

CM 

CM 

rH 

c 

o 

O 

CD 

O 

CD fH rH 

*H 

CD 

O O CD 

ft 

ft 

• 

ft 

ft 

ft 

• 

« 

ft 

• 

ft 

ft ft ft 

ft 

ft 

• ft ft 

ft 

O 

o 

O 

CD 

a 

o 

CD 

CD 

o 

o 

o o o 

o 

O 

CD CD CD 

ft 








1 

1 

1 

1 



1 1 1 

ft 

ft 















ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft ft ft 

ft 

ft 

ft ft ft 

ft 















ft 

ft 

x 

X 

cr 

CM 

r- 

fH 

ro 

CM 

X 

ro 

ro x in 

h- 

X 

4 X X 

ft 


♦ ♦ * ft 


^ ^ u' n u u iv cv n- in oo <r oLDHTor-^icooo>ir>ir>*Hr- « 

^(oinofOoc'ocginootv^ofl-OfOvDco^voinKxrHHO * 

O O' - CT CT 3GKin;n4r0CM<MfH»H©CDOOOOfHfHfHaOOO -ft 

••••••♦•••••••••••ft*#*##**®* 

OOOOCDOOOOCDOOOOOOOOOOOOOOOOO -ft 

I I I I I I -ft 


¥ + 


* -ft * 


ft ft ft ft 


fN. vD CC Co N CM If) K) If) O 

cm 4 r"» ir r^ h** m o - o ao ro cm cm 

OfO^OjHvC^rOhl^OfOCM 


ft ft 


OOOOOOOOOOOOO 

I I I I I I 


♦ ft ftftftftftftftftft 


c\, 

a 


X 

ZD 

(X 


ft O ft 

ft c; ft 

ft • ft 
ft O ft 
ft fH ft 
ft ft 

* ft 

ft ft 

ft ft ft 
ft ft 

ft ft 

ft ft 

ft CC ft 

ft a ft 


'O ifi oc u« <r o cr r^oc\j(MiM©if r K)Hcoo\D'tf , cc 
as h s in 

KS <r <2 S O' CC 1 vJ H \D UT 'O C\i CvJ 4 - h- h IT' U o 
IT. ^ CC (J> C' a-'X O oo cs N ^ IT) <!■ fO CM CJ fH H G 


C\iC^<tC\<CCiOvCl s -K)C'\;OfO 

a/^inotorioOfoincMNoo 

4 r^- o k> 4 c ^ w « <r o \n 4 
Cj o *— 1 *H fH »H rH fH fH O Q D c* 


CMOOOOOOOOCJOOOCDOOOOOOO 


ft at 


4 ^rOiriCvHOCinNnHfyvD^Hh.^^ vD CD O' 

vDO'flOKj^N'£inirHinN4-cgaNN(Mcyiooo 

Li": <— « CC CT \D CM Ct nlf'CrO-tHC\<rcCrOOj <r f) ifi 
«H CC- O' O' O' C a," X N h vC i/> <f Kl C\| H H C c O G 


OOOOOOOOOOOOO 

I I I I I I 


ft ft ft * * ft ft 


<M if) CM O Cj X X CM CM 4 r~ X 4 

crrooxxcrcrr^inr-fM04 

(7 C\j If) vD N rO H o o Mj fH (t S 

O r-< f-H f-f fH rH »H rH H C Cj O Q 


OOOOOOOOOOOOOOOOOOO 

I I 


OOOOOOOOOOOOO 

I I I I I I 


ft 

ft 

ft 


ft 

ft 


ft 



ft 

L-i 

ft 



ft 

Cj 

♦ 



ft 

IH 


fH 

CM 

ft 

Lc 

♦ 

CD 

CD 

ft 

AH 


fH 

fH 

ft 

a . 

ft 



ft 

o 

ft 



ft 


* 



ft 

ft 

♦ 

ft 

ft 


ftftftftftftftftftft.fr.fcft ftftftftftftft-^ft ftftftftft^tft-^^i 


KJ^in^OhCOO'. OHCMKJ^lfjviJI^aCITOH 
O CD O C- O O O *H fH I H H H w l H r- H H (\j CM 


ft ft ¥ ft ft ft ■* 


Mr0^lT!sUNcCD'"0»HCVjK)4* 
CM C\J CM CM CM CM CM CM K) AO AO ro K> 
nriHHrlHHHHrtHrnH 


211 



UPPETF SURFACE FFESSURF COEFFICIENTS FOR VARIOUS ALPHAS 


********** 


ORIGINAL PAGE !fe 
OF POOR QUALITY 
*********** 


****** 


* * * * * * * 


C\lC\Jlf)^0'OC:’a)OOH^H4‘O O H I s * 

sDb-KjfMcvHCNjooFoooo^f^f^r^in^iDco 
O|T)C0^f0hCNJHHC0OJ0O(MHK)hH 
f\j ^~aQt^ cd \QrOO0j') C'-i <^3 J\ <JQ X) 

• ••••»••••••••••*• 

I I I I I I I t I t • I I I t f I I 


<roNcG^Ln(Th-r--Lr)0 , 'inor^c\j* 

i4-lD<MCr^CVJvflMsO< , 0'Hh-O'* 

^oO'^^wcomfQcOOHff. >0 * 

p- h- a^i^vfl<r(\jD33f*'v£iir)vi}« 

I rH *-4 «-* *-* *— 4 i-H «H rH O O O O O * 

I I I I I I I I I I I • I I * 


*m i ^^*H«Hc\jO''OO s 'iJ">tf)i‘'-ir>coc\i**«o s u">ior K - 

Ort f^(jN^0> l j'. co(\joif)cccoafl , * < a , Hfl' 
H in O.U) 4* H 3Hf C'J o |v HOCncC>M^v£ 


^^'DK)OlOWCM4'HlOO^If)lO * 

a.ir*r^4 , Qcc^^r^coNo* 
vC vfi O D sfl X 4- f\i O ® ^ ‘i) IT) sfi * 


<T \£a3inT<rf0l0^l00j0jW(MHHHr1HHHHHHHHHH'- , OOOOO * 

| | | | | | | | I I I | • I • • I • • I I I * I I I I 1 * • * • ■ ■ ♦ 

* 

41 * * * * * ***************** **********^ 1 ^ 

* 

oo^Huic04-0'®a:oHffvD4*N^i0a'^h®^inHr0v£fl0^tM^a'H^* 

inp-fOC\itn^vrrO'd'4-o<*c\iinao;ca'rom^K>Xm^\Oh-f-«~»vO«-^xaoc3* 

»W<VOOfOfON>9‘^< / 5^^0NOlOH®sO-3‘'t4-rOCjHCO^K)H^WmX(M* 

H\flioco£r’h4'Htrh k ricjoocoo^‘r*'UJ>C'£'i'X>i3J!v0^t^ fvoco ^if)^'^ + 

r-O lOlf)<K)K)K)rOC\'('yOJC\JC\J^Hr^HHHHHHH < HH»-trHHHOOOOO * 

| | | | « I I i 1 I I I I 1 I I I I I I I I I I I I <• I I I I I I + 


al oo 4 - 

in «-« x- 

Ki K) h 

c r*- <r 

* • • 

K) lO fO 

I I I 


rO On (\j 

I I I 


OHCT ^4-f s *4-lf)0'4-h“^4 uOHrO\CaOlf ) ^r , *3' 

o <t (VjincopO'lOKliOiO^KlHsDNhHvO^HX 

<#- o r- o iTj h cc x <r 4*4-fO<\jHoo>jiK>HNDa)ff' 

JlCJOCCOO^h\£>C\£ X \C J*XvO^)4-^OCOvflif) 

(MCMWhHhhhhhhhhhhhhHhooo 

i I • i I i i i l I i i i i I l ■ i • • I I 


***************************** 


* * * 
* 


HXi»^^ovoocC'Ov^c\i4-fOc\jir<ins£(NcCi^ooifioHu)Hir)04 , f\iJCHfO^)'»( 

oinaif>«HaooofM'fl»ininK)ir)inh*4*inc3®inc\jfON4 , cMroinf04 , inrocovp* 

il in O ClJ IT CL U' iM ^ JO CO 4- 4 ^ in Tj O O' iO C' ff" O'- CT' MT w H Ifi N 00 N ^ * 

,\J f- tfi r-l tfN CNi o r* X <r Cw O Xi f- Xi ^ X X U*> LN J dl iT ^ in U. U‘> ^ <\i O X X m in vL * 


C\l<f4<rK)iOfO^CMf\Jf\j 

I I I I I S I I I I I 


CNi «~1 r-l 

I I * 


vH^^IrHr^^OOOOO 

I I I I I I I I I I I 


oo<f^LOir-^^ii')K)oioir'i) 

<r q^h3ujMDhc(.'4C0«^ 

<r T' ccn cnj x ^<rKiHaa,i^vD 


if, m <r x c\j «-i 4 - in iO in vD o c ^ io 
sX)K)U"*rO*H<\Jr-»CNiQ'‘r N *vD<NivI3CNJOOFO 

c\i^>K:''^mirvo^ot r '^o rx <rin^^“*^ 
to in Lf j m in uo m <f* cm oh a? so m so 


HfOPOKirOPaC\.CNJ(\lCNlM 

I | | I I I I I I I I 


»-i*-l«-HO00C;C3O 

I I I I I I ■ I I 


*~t lO it \0 lO *h rO tT? Cvj (T- Ch f- CT* 

ONh-f-icrr>cr r\j 4 - oo to k: ^ 4 * 

U'ir^^h^CNJvlih-CvIK)^ c\ o <t c 

r- r-« cvi c r- u) cvi h lj *jn a; h* jj ^ 


IP ID (T' H A, h* *h N O llJ ^ O I s * rH O 

P-C CT'vLrF4-0'K5inf'-r\J4-(J N f^f04- 
^^O'CHCVlNjrtCCOCC CJ^^^ H 

-4* -a- j- if' L/ ir jo in u- cr -x u if) si* 


OK)K)C\j(N)iNjfvrLC\l*HHH 

I I i I I I I » I I I t 


I I I I I 


O O O OO 

I t I I I I I I I I I 1 > I I 


******* 


*4, ************ 


CC 4- O CJ O) c. c\ UJ ^ rH P* U'l CO *-s P*- CP H 4 I s * (\| if. if cr, \D c\l f**- vX( ff,' V0 O C\. h) u") 

r*~c\jrJ s cNJOjLnr-^a>^LOin»H^LncLviiofn^ojin*^LO<r a m ao c\j o cc x 

a * p- o sD o: O ro Cw CJ' K'i vC X CC A o 4 Vi-' CC CV' <r vii ^ X If <T O’ ■ K) in *■* 

CNi CC i-< CJ CC P- p- JO in K) K) Cvj (‘J C\J f\j IV K; Kj h. <t <T *P * <* fO H O' X lP If? vU 

QH(\|f'J H HHHHH'-HrtHHHHHHHHHHriHHHHOCOCCO 

• » t • I III • • I • * II I • 


**************** 


********** 


coirwcr( s *<\ia-3‘tr'f0^c:c\j£\j4'^^cC'!J'Hiri'Tac^vOfOioiO\flxiD^ o m 

OtPOCf^HP‘NlOOO(MOir-ff'lPOOir' ir)CCr- ( 4 , vO(NjOjCOin(\J(\i(riOH^Lr'NrH 

X nT CC Oj GC ao If) fQ lO <\l «~i 0^ XtH4‘f SwH 4‘(J {\jP*«4'^iOOH0 0 1, 'T L » C\ X> 

X N O H O C O D O C.' O J. IT' O O O H H H W f J Ki -O ^ K1 4 K; H X M/i C ^ ill 

IrHrHf-H^^OOOOOCp 

| | | | | | | I I | I I I I I * • I I I • ■ I 1 I * * • * 1 1 1 1 


********* 


********************** 


HWKi^un^SOCCJ'On^fO^ir.'vD^CntTGHCg^^u'isDP-XO'OrHtVjfO^ 


***** 


***** 


¥ * * + * 


***** 


****** **** **** 



appffdix p . - 

L0Wt * S,,CrACt JESSUP F COFFF I C I F fv T S FCS VARIOUS ALPHAS 
UAL. 6.1 -ILLJON Mr 0.07 LFL T A Fr tO.O CFG. (SPLIT FLA D > 


ORIGINAL FAC.*: B 
OF POOR QUALITY 


* * * * 


♦ * * * 


****** 


* * 

* * 

* O * 

* o « 

* • * 


****** 


* <r + 

* * 

* * 

* * 

* * 

* * * 
* * 

* x 

* * 

* o * 

* CT * 

* * * 

* ro * 

* * 
♦ * 
* * 
* * 
* * * 
* * 


cm m 

X <*Q 

0 <T 

cm m 

• • 

X) o 

1 I 


o?S?f « 5 ;SJS«SS£SS£lf?f!!) 5 *!r?^w*'BinAi 


0<r03-3-h-« J3-T 
N CO DN Q\ Q\ [A IT 


<r in oc *o o n- 

t> i-* x x x n 


OOOOOOOOOOOOOOO 


_ — - — ■ ^ “ W w H SU yy UI 

■J3a:r'ON'<J’NHvi]H<\C\i l '\ifO(\j^ X in 
j')iFii’)Ln^vDh*h*oOxt£xjotoa;^ «— « 

ooooooooooooooooo 


^ Cv vO h MI C' 

CM O O 00 iO 0Q 

ao a- ct a- 

*H i~i \0 


a r- 

C* si ■ 


r\j (\j a) o [T jj a j, 

D N f**) so if k , (\j <r tp 

cC p- jo cm h- «— « *-*i <r 

u" O'- O'* £T* CO .ti > X 


***** 


!OfOO< 7 K) 4 - 0 ’inK)yi)tt^yCoCM^vOoCir 

l 5;^° r 2 K / ??' fH ^ a>oOCC ''Oh-^co^a}N 

If) 0 J X) if- *n Ll"l X X X I"** CC CQ oc JO X CO X X «-H 


ct o 


OOOQOOOOCDOOO 


OOOOCDOOOOOOOO 


O O O * 


nO * 

o * 


CM * 

* 


O CM O 
IT, CO if) 

x in 

rH ^ fv. 


X ♦— i 
X 

cm r*- 

C' 0- 


«*H O 
■3" s 
X LO 
O' ON 


ro x <r 
co <r x x 

H CO KJ 4) 

C CO X f* 


’■i******************^^^ 

^ ? ^ 12 ^ i ' ^ ^ ^ ^ ^ ^ cg ^ x o.) r- o ^ 

^iK J NN(\s;.tK)0LHC0QGMaMn^a cjxr^ 
*JO^I»0HHHK)^Hir)(lNinCHQOHCM*j 
x x n x> x if.- x« in x ) x x x n x x x x x x x 


cm * 


1*0 co 

I 


©OOOOCTOCDOOOCT 


OOOCDOOOOO 


CD O O O O CT O O O 


•-* r- 

o r^ 

a) n. 
« m r 


fO <~i 
CT' F- rH 

I s - r- a> 


* «“» 
* 


* C\J CD O O CD 


i (M K CVJ \fl H u; C ^ K*J C K) K) H H r, N H C* Al 1*0 O' o u . * 

? ? ^ ^ ^ M c ' ^ ^ CJ ° X Cd 00 ^ ^ o CT If) li-) vi) ^ H 

*> £ "2 * r; ^ ^ ^ ON X x O' ^ K; © lO X ^ O' CO O' J. O O h ^ 

^ ^ l , b , x W x r- h. w 1- £ CO r- X I£ £ 

oooooooo 


00(0/0 0 0 00000 


O CD O o O o c O 


o r- cc x n <f- 
<r K) N s h <r 

Cm O'! X X u; 

<r p— c* o- w ' o'- 


3 ' o ® fj oo ic o io c <r o O' ro c 

vD(\ J ONcOvI)C'a)rir'H[J' 

CM F CM f CM i/) \fl H JC vC \£i x 

j*. cc x N n \fl if a*) <f <r <r <r <r 


^ c-j c m c x o r j o c-c 

r» ) x cm h- vj- x x x r**- x x eg 

u’") u ^ w vxj r* 1 — r* — p — r^- r — i* — 


r-- <r * 
ro * 
^ C' * 

vC cj * 


CD O CD CM CD O CD O CT. 


O O O 


***** 


O CJ CD CD o CT CT O O o o CD O 


O O CD * 


x k: <r lO cm 

f h x n G <j 

j’i x z.„ cm 

p- ij ■ o ' ... 


<T aO n o 
O U"j r- vL 
MO f H 

"m ■ oc’ r^- 


X CT 
Kj X 

x cr 

M) l‘" 


CD O Q O CD O 

I 


D CT O O O C 03 O CT 


r *' i o <r 
*o x o to 

o, r« ' \j r'’> 

<F <! -J M 


c> <r x <r -a- u'; r- x k, cj cm c- 

^ f*) fF fF H a >-i CM O ( .7N K) CM nT 

If- H 1^ m S y) fv fv. ifj g r , 

c - c ' m. r*» F“ r- r- r^. ^ 


in x 
x oj 
ro X 

M. O 


C ’ O O O O O CD O CD O O O 


CD O CD CT CD O 


X ilf;<fiCK)iN4 X h* O' 

r- □ r- r- cm k; ro x o ^ x o 

m: x .o x x t*) »*^ ^ o x r-4 x 

Ov. o j.J' X- x r^- C"- o x u i u ' <j* 


K) CM f***- X L h O') lO O (y, fO h X X X) X x <T O' X r»M 

<r X r*j a i x c ' x l" in x> o j' x o X) x <r c on n o 

x<r<r ^ x cj r- c x^<r<rrocM^cMi^ h , x 

f'*.’ r*. h k r; ro <r lo a- vi/r^-r-i^i^f^r^^r-xc' 


X> O CD O f_) 


■ C- O O o O O C Ci C5 O O O o o o 


O C, CT o O C.D c O o O 


O c. 


* * 


* 0* 

* o ■ 


*■ 

I 


'X ^ C CJ ^ u ^ C. r._> c * x O i\i a o h h u'i a: x x CT ro ca <r ro k. 

. ~. * 'i u . u . ^ * N : ^ ^ <2 ^ C' f : ^ M - ^ ^ 'B i ^ tL 5 . 2 “ 2 ji S 


C> c. O O C o o O o CT CD CD CD 


cr o a o u cj c o 


CTOOOXOOOOOO 


• * 


* -r 

♦ o 


************** 


*-» CM K, xf X) X h- CC C c n r.j Ky L 0 

OCJOCTOOCTCTO^r-l^r^^,-! 

r“i M <**4 r— I r-< T— i l — i ^ ^ ^ | ^ 


************ 


******* 


X X O' O rR r,; ^ ^ b'1 vfl N « LT © »-i CM K> <1 

H h H H cv CM CM CJ CM r CM OJ CM CM ro KO ro r -1 

^ '~* , "' 1 M'-r'r'r-tHHr (♦‘ir-H*— ) »-< 


213 



UPpEP SURFACE PRESSUKE COEFFICIENTS FOP VARIOUS ALPHAS 


ORIGINAL PAGE « 
OF POOR QUALITY 


******* 


********** 


********* 


O' CM O' 
«—4 CM CM 
K) a O' 

• • * 

fO CM O' 
«-* «-l I 
I I 


ui CO h* 
M 3 \0 sjy 
O' r- -d- 
h in 


r oOff'{MncOOyj3( r JN 


QtOCOfOflOfOf'CCCOHOhvCHO'' 


(O D IT IT IT COOUjr.jr- r-*tJ " J CU w f'-* • - ^ ^ 

rgiT'cX)ccv0'0cr^HO\£is0^f s * < f'i v '»-'Hcr'ir-<f> / >*^^o 
04’CO^OO^^J ^t-tO'^NiO< r ' / )^C\ja'OCXCOK^^h' 

vfiul-J^fOOOW^W^iHHHHHHHrlOOOOOQOQ 

r i • » i • i i i i i i i i » i * i i ■ • • • * • * 


cr 1 ^- cm ui in 

CM f- *-t vO CM CM 

K) H K> CM in O 

r-~ d- -d- cm in 

• ••••• 

CM rO CM O' CO h- 

H H H I I I 

I I I 


*oa4-{rv00'inf0vflfl'vfl»0{M^0'oifioH4‘ir»H4 i i-ic0^\5* 

r-*cMCMK5vfii^f-*in»ou;cMNOsC^r-'OU‘>r*-cj'£i-‘cM4' 'C hh a in * 

^r4ro^or^aor-ncM*-ir^-rH<r <r n n ro n 2 H ^ c^, m n c -d* * 

^ ^ -i — * r*\ ,.n in n in •/! (\i Cj ^ tfl S O * 


ao C> *Q co -r N n iT) "O rj o o P N 


vjomin^^roro-CMCMCMCMCMCM 

I I I I I I I I I I » I I 


,3 vO nvi)'OCMOO'aOh-MiOM3 * 


I I I I 


00 CC fO M3 CO CM 
o in co o' m to 
h <nj -r r- a 
C\j^O<THC 

• ••••• 

CM fO CM C' CO h** 
H H r— t III 

f I I 


C3 rO cJn 

cm in r- 

H CM 
KJ CC rO 

• • • 

in ** ^ 

i i i 


O' h un 

in ac ro 

to «-* t** 

f» *-i f-" 

• • • 

to ro cm 

i i t 


HJOCiT'OJfOOOOOvi) 30 CM O' fO *-» K) fO 
♦ Kifil>JlO»Ooi0004 , lD4 , 0^oO'lfiH 
^G0r-irHr0m^Crr-t00O00'£inh*a0s0CX. 


ui to r, HGO'OC'f^hvCvOin'O 

CMCMCwCMtMHHHHHHHH 

I I l I I I I I I I I I 1 


H O'. 00 h vO 

• • • • • 

o o o o 




************ 


******** 


* 

^^iniMO{Nja)i/CfOf.hhcvHjiHinii^H»orovnc^coc uj r- * *o * cm * 

jTcMCJ^^r^<ru^cM0 K ^r N -*^toin\D*-iin c;, inK)’X)<j'inin-« , <M-a'roa'inc7'^in* 

cc x \D mm cm in cm cm r- h o' m cm «-* mm k> cm cm m> co cm r- *o r-* cj in cm h- C' M3 cm h * 
£ Z £ S o OM 2 I- H f- S UJ o P- X ro <M ~ CJ n X tv f- t- X MJ d CM G CC f- ' J l*J vj * 


H H (T oo N ^ If. ir)4-<rK)fOCMrjC4(M(M 

r-'^r-'lllltlllllllll' 

I I I 


CM 

I I I 


•— 1 «-H **H O O CD O O « 

I I I I I I I I I * 


***** 


************ 


M3 O' 

i04-n4'^0'(Mno\oc\i4 , ^<riroo'-' 
KjHCMvCinxjr^cccr oo-a-fOCMtomri'r-oc 

tn cc x a <r^HK/X4-oiD^ui^aH 0 


<fMJCCiXX)C4a.'4 , 'tiJ'Oh^f s *\OH * 

cM£rcM4-h*sCto^fooOHf‘tQt\ivDir * 

o ^ h oo ^ ^ O' ^ ‘ xj •-* ou ro k, * 

CU'00X^f ,, ‘NvCCCMO(?^'vC^v£) ♦ 


HC3®NX)v0in4*<f^K)MCM^^CMfM^HH 

^^hiii ti ill lilt «»•( ti 

1 I 


******* 


***** 


»-H «—* i— < *—* Cj C-' CJ CD O * 

1111111 ) 1 * 


********** 


(O 'J rt h f- rt O' O' c Ml') O' (O M\, ri \£ 

O'. *4- o CM rt O IP CJ iD (J 1 M3 O' mj co ^ **"3 

n^KD^fw^CMOCXCMsOP^fvP^C^ ZZ 5 

O vo 4, M< W cm D 0 s U h Ki h in K1 M H Cj 


CJ sO 0' 
in r- 0 ' 
cr ^ 

o • X X 


^ o 0 o 

vO *-* vO «•** 
Jn f— K 1 O 
r- r- r- 


O'^H^rO'OirWI * 

0OJ N O Cvl H O OfO ♦ 

K i O '’ in i ) ^ j in io * 

vi <r cm c: 1 0 soj \i) * 


3 , o lJ' r*- o \fi io <r 4- v}- ro Kj cm cm <m cm cm cm 

i n i i i i a i i * i i * i * » 1 * 

i 


I I I I I I I I I * 


******** 


***** 


C' **> to h a s a' x *** w 

04 u' if- H ^ s£ r- UJ o viJ ro r- >X c-' ro C 

O) Ca in C' CM M3 Cm X 0' ^ »-t J' Cm X K. C- C^ ^ 

Ml J) MJ CC CM mm CM X «-• X l/ - Cj m- rO CJ ^ C U 

f**- Q . CC 'Xj M3 lT‘ in <r -4“ rO ro tO CM CM CV CM CM 

ii lilt ii i* •• iiiiii 


X CM M) «— « iT» Ui -^T r-* O fO r^- K) o <J* h- CM * 

t'')axx»-»<rr«tc3C , -xo4n*-H*-»a'TH * 

0 4 O \*) ^ Cv 0‘ ■» U tf) tf) Cl 4* K: n to * 

:C £ .X ^ t" N w c C j Cl O' N- 5 v£ iT ♦ 


^ r-i r* O O O O O * 

| I I I I I I I I I * 


* **************** 


cvcoccuic^h^ocif^ ^'sOro-d'^ 

(MhiooHo^fiWininsocc^xaKroioin 

XI Kj C it — • uo -d- O' in SD C- C CC X3 ro v£ C ifi C) h- 

f-"3 <j- r- *■; x «h «—* co in cm x c cm ^ o u - cc x x 


r-t O' 4 v£ N c K) 0 aT K: M3 H * 

^himhHCMNO vO O' h MT * 

4 OJ C CC *0 C J*| n C CM 4 s * 

f*~ ^ vX X -d' C- CM- Co P— X M3 N- * 


M)CL^OlT)iriC4 fOtOrOCMCMCMCMCM*H*-t 

| I I i I I I 1 • • 


^^HrH»-HOOoOO * 

II I I I I I I I * 


* ****** 


****** 


***************** 

* 

* 


HC\jK/4iPv£Na-(r q h c\ to 4 lt.vl ^ 


m C H Ov K; 4 r M3 ^ ® C o H (\J fO ^ * 
H CM CM CM Cj CM CM CM CM CV CM KJ rO fj K> K) * 


***** 


****** 


************ 


********* 



LOWE: F SURFACE PRFSSURE COE^F I FIENTS FOR VARIOUS ALPHA 


ORIGINAL PAG£ & 
OF POOR QUALITY 


« * * 
* ¥ 

* « 

* ¥ 

* C\i * 

* O * 

* • * 

* *-« * 
¥ «~t ¥ 

« + 


a. 

<r 


Q. 

x 


+ ¥ 

+ ♦ * 
* « 

+ * 

* * 

+ a + 
¥ o * 
♦ • * 

* CO * 

* *-4 * 

* * 

* ¥ 

+ * 

* * * 
* * 

* * 

* ¥ 

¥ O' ♦ 

* 4* * 

* • « 

* O' * 

* * 

¥ * 

■* * 


* * 
¥ 


* 

* 

* 

+ 

¥ 

* 

¥ 

X 

CM 

X 

X 

X 

to 

X 

CM 

CM 

X 

in 

to 

in 

to 

O' 

O' 

Kj 

O' 


<r 

Cj 

o 

r- 

■ft 

CM 

CM 

>r 

■X) 

• 

• 

• 

• 

• 

• 

• 

K) 

to 

*-t 

O 

o 

o 

o 

*H 

I 

1 

1 




1 







♦ 

* 

* 

¥ 

* 

n 

* 

O' 

to 

in 

O'- 


C' 

rH 

CM 

r-4 

X 

in 

X 

vO 

rH 

tO 

I s - 

co ■ 

vO 


vQ 

m 

I s - 

r- 


CM 

CM 

4- 

vO 

CM rO 


O 

O 

O 

o 

f-< 

i 

1 

1 




1 







* 

¥ 

* 

If 

* 

* 

* 

X 

CM 

X 

X 

m 

K 

O' 

O 

X 

<t 

X 

<r 

CM 

<r 

r- 

f-< 

r- 1 

f- 


a 

r- 

CM 

X 

CM 

CM 

OJ 

in 

\D 

• 

• 

• 

• 

t 

• 

• 

CM 

rO 


o 

o 

o 

O 

T“1 

1 

1 

1 

1 




* 

* 

* 

¥ 

* 

¥ 

+ 


¥¥¥¥¥¥¥¥¥ 


********* 


o 0 ^ 


* * * * * * * 


CC X «-H 


+ 

¥ 

* 

* 

* 

* * 

* 

* 

* 

* 

* 

# 

I s - 

OJ 

o 

to 

•S’ 

O' in 

CM 

O' 

•ci- 

*3- 

CM 

rO 

CO 

K) 

in 

o 

CM 

in r- 

in 

I s - 

in 

<r 

X 

in 

m 

r- 

O' 

CM 

in 

x to 

X 

X 

X 

K 

I s - 

X 

X 

X 

x 

I s - 

r- 

I s - x 

X 

X 

X 

X 

X 

X 

• 

• 

• 

• 

• 

• • 

• 

• 

• 

• 

• 

• 

a 

o 

o 

o 

o 

o o 

o 

o 

CD 

CO 

o 

CO 

« 

* 

* 

« 

* 

* * 

¥ 

* 

* 

* 

* 

* 

CM 

CM 


O' 

CM 

X <r 

r-i 

CM 

O' 

X 

I s - 

*-l 

«“< 

to 

o 

in 

O' 

U“ X 

I s - 

i n 

X 

»H 

rH 

CM 

I s - 

CO 

CD 

CM 

u ) 

c -- <r 

X 

X 

X 

I s - 

I s - 

X 

vO 

vO 

I s - 

r-* 

r- 

I s - X 

X 

X 

X 

X 

X 

X 

o 

o 

CD 

o 

o 

o o 

o 

o 

CD 

CD 

o 

• 

o 

* 

■n 

* 

* 

* 

* * 

* 

* 

¥ 

¥ 

* 

* 


O' 

X 

X’ 

X 

x r*— 

-5S* 

r-1 

to 

to 

X 

o 


«— < 

0^ 

r- 

I s - 

in I s - 

ai 

O' 

O' 

to 

o 

r-f 

h- 

X 

O' 

CM 

in 

Gh <r 

X 

X 

X 

I s - 

r- 

X 


vO 

X 

I s - 

r- 

I s - X 

X 

X 

X 

X 

X 

X 

• 

• 

• 

• 

• 

• • 

• 

• 

• 

• 

• 

• 

o 

o 

a 

o 

o 

o o 

o 

o 

o 

o 

to 

CO - 


♦ * 


* * * + 


+ * * + 


***** 


****** 


O' 

O 


(\ l 33 oinHrt^sOtf(\j^Mj\K)«*CMff. c'^j-vta <r m x <r I s - co i— in x x *-•< cr + 
in^fOOvD^ONa^rOfivX^cOCO^CJOCCO^JONvfl^iD^SNHr^ffvcOfO* 

oj »-i o vi; ac >3- lT' si; vo o. vi] j\ c\j h- k) o co C ' u‘i <r ^x> oJ vo vj in cn fo * 

vg ■r n h cj uo ‘it ct' J C' o- c x -0 r*** I s - c- x w vt, x ONi^h-tcjc^xcuoL^^ry * 


*-HfO*-tOOOOOOOO 

*-•111 

I 


oooocooraoooooooocoo 


o o o o a 


* ^ oj in ro O' lO O' x O' x x <r j-, ao in in r- cc in cm «-n in c\ r-o co co *-* cr- x cm k, o 
*fOa>HMocoNovi)H<f 4 ‘v£)^Ninvi;pO'OHc\j(M>sjDccrooH(\joP v (r(rir) 

* ^fO<fNHi3xxinNOinncco^inONH<i x <r x & x x u> in oo h 

* ^ ^ ^ <l x I s - O' C O' CT (X 0CXr^f^OCjCjO\Tv|jh'Nf^vl/'C0C l LC jq X CC X CM 

JOWOOOOOOOOOOOOOOOOOOOOOOOOCZOOOOOOO 

* I 


II 


r- 

LO 


X 

in 


3 

QL 


* * 
* 

* 

* 

* r* 

* o 

* • 

♦ h- 


*Ot>h CJ ' vO CJOtOCNjCviOCgCU^ l» ' r-l <f h) H vfl ^ H I C\) h- H rt <T if) c tO O *—t Ow ID h- 

^(\ii/ic\iooa , 'i^\DinK/'irOfo»-iocr'OC\i^N^ajNoir)c\ih-cj^r*f\jc\j^ 
C LO O. C} cC iT, <r N CC N fO IT- CC rO CT' a; ^ K; fO <T g] D K) CC ^ lO in IT; IT) in 00 O' 

o «-h <r cm it, I s - x- cr O' O' O'. 0 s - x r- r-< x x x X x l v n r» s x -c x ou oo x x x »■* 


c: 

o 


0 s rj o o o o o 

I I I 


rooooocooo 


ooooooosocsocroooooo * 


***** 


ooc©if»vuHK)C s HinN 8 UvCf 5 HW 4 , Hio<rr*soc^O'yflhe[;iOflChc\ia> 
cm in a; cm <r cm o cr ^[T'Cr'Or)>roj(\ 1 sDSCi)Hnoch-i/]HNrs.fo^K)rgvX)Q' 
vfiUiCiTiOiOoUjKNu. wC^Ov 0 l 0 H»iHf#;^t)^C]^.f 04 --r 4 ’ 4 < *-if»p«.y£ 

4J L"? r- T N Ci; IT* C‘ ST- CT- O' 0 X I s - r- vi >0 X X X X X X I s * I s * X' X x X X CO X X rH 


r r* L O OOOOOOOCO 

I I I 


+ * * + 


OOOOOOCTOOOCJOOOOOOOOOO 


* * * * 


H C' »H OJ ^ O h oo O a \fi f>J vfl ^ c C' O vD Ul CC CJ c h r (\i y£ OJ « ir. a 1 ) ® irt cm 

rNj<fHooo'(\jQ 4 -<fco 4 -oSNi)a:fNjax^K';o-ofNjoHvO(rxinininc^c' 

Xcr>r^-i— lOcii cCX'X'OX CL r-< vi O: O ct OC 1 (T h u) OC CM N (\i K) K) rO <j tO if f^vij 

fO O «-i X 5 IX J ^ CT (X X X : r- N i] vj vli kO H'' iT< vi X X f 1 - CO CT X x t CO vC « 

siJr-lOOOOCaoOOi-^OOaCJOOCiriOOOOCrOOOOOOOOOO 


♦ X 


* * * * 


********* 


* * * 


H (V fj 4" IP vC h* CC O'- O H Cvi rO -tf- U - ) vC P- CO CP O i-( CM Ka ^ if’ sD OC 0‘ O r-i CM K) 

OC. QOOOOOOHHHnHfiHHH^f\J(\|C\J('>j(\JC\JC<.'C\J(\i<VjK:fOlOlOK) 

«— » «-A I— l »— I <H Ml _ J — j . . . . , , . 


215 


*************** *********************** 



Uf’PCR SURFACE FRESSU^F COEFFICIENTS FOR VARIOUS ALPHAS 
RUNS 5 6 «5 7 R= 6.1 MILLION M= C»C7 DELTA F= 60»0 DEG.CSPLIT FLAP) 


ORIGINAL PAGE 13 

OF POOR QUALITY 


*********** 


******** 


ifiMff.flO^mflOiONOHva^hOftroioMJ- or-roa'£cvi^jOjr>£ 
fO OJ al nj f\i q K) I s * 1^ N CO ♦— t CO K) H IT NDCjnCr'CM^O^^^ 

I J) h a <r ii, H sU II) CM h t <r O H ^ C, KJ ^ ^ CJJ (O ^ ^ J 

iircoc\. »o 1 rc3fQXMnt\i<oN^f r icj(r'C'ft.flCixo , Xwax xx 

.aor-r-^^.na-ioev.ww^-'H^^ooooooooaooooo 

I I I I I 1 I » I I I I • I • « • • • 1 1 I • I 1 ■ 1 1 • ’ • 


nD >4* «** 1~4 

h- o r- m 

O iH rO K 

O cC rO —t 

i • • • • 

i (T S h u) 

I I I I 1 


COMhOOCO'^CC^ir.^^^lP^^^C'-CO^^O'^OO^ 

inina'HNojoojoCf04-acioincoK)H^<rcucyjK)in^a 

oC'jCsjO-<rru<tooror~r s ~r^'^ l ^»*- , «M»- ,f, ^ rHr0, !2^ , ^^‘ 

^>C«Oir/K)OJ0^TH^C0XX00XX«)'3)tC»«00« 

. . . ♦ 

<r^K5fO<MCN-CNJ^rH^^OOOOOOOOOC>OOGO 

I | | | | I I I I I I » I * * * I * * 1 1 * 1 1 1 


SSJSSSSSCS'SiSSSSSFSSSSSSSSSeSStS*^^ 

SSSS? 7 T?VrT 7 T 7 ? 7 TVTTT ????????????? 

I I I I 


C3 t=> O O O 

it i i i 


r- f-» o 

t\i in m 

K) «h 

x x r-» 


a fo o 

t-I C 3 LO 
C Vi} ^ 

o X r- 


ii in in cm c < 3 'sXro<r-CNif , o 0 sjcr c\j o ^ x cr° <r r'- 

■ ~ • - mh-oo^f^^oo^ 


oin(r«Q^Hcocn^K)ro^^H 


H sO Ifl H If) X O' h 3C ^ 

4- r- O sD ro «-« O ' r- tn ro *-« O' 

«•••••••••*** 

4 -(,)rOC^CNJCMHHHHHOC 

I II t ■ I • 1 « t I I I 




cc r*- h- f*- F'" 


^^^♦-lOOOOOOOO oooo 


^(OHincv^iDDC c O'flXini;'oa)Mria,\oif)ir^^ofO 

tc\j^«H(r^ccf^incrcMrnincrc\j^oc\ic\j<CNOvCr!*-J«*^ 

fO K', ff c cr Tj o O CU k: in <r O c cv rO Ip ^ in J ^ v£ 

iScjCNjotor-ojr-fOr-iiTvxvOininfoojoxr-xr^r^f^h- 


F— 'J}LT)lD^K)K"jC\iCJ<\J— 

I I I I I I I I t I I I I < I I 


f— » o o o o o oo 

I I I I I I I I 


* u * 

* o * 

* I— « * 

* Ll * 

* >“1 * 

* QC * 

* o * 

* * 

* * * 


WK)<iin^^*(raHC\^^^^^ HW( N jw(vj ^ (yjCVj(NjCVtSiKJ(0l0K)K ) * 



LOWER SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


ORIGINAL PAGE S3 
OF POOR QUALITY 


* 

♦ 

* 

* 

* 

* 

* 

* 

* 

* 

* 


* 

* 

* 

* 

* 

* 

* 

* 

* 


a 

«x 


a 

to 


it 

u. 


p- 

o 


II 

3T 


* * 
* 

* 

* 

* o 

* c- 

* • 

* in 

* *H 


JO U> «■ h N O', vt ^ O' O' X 
(MTO^IOIOOvDHpIO 
CM '**' 4 1 u' OC O (/' i J N K) CC 


p-0 Hac*\Do\tiir)N 

CQvi; 

f s 'lON'"'^(\iCCP*'J3^ 


^ “ c N ° P- X 'J-. C- I J'XflC^NvL^XyC^vLNNCLflCiAIOOwyauoo^H* 


t- I | 
I 


♦ 

* * 


* o 

* ID 

* * 
♦ <r 


********* 


* * * * 


tO rH 
CM in 
X P- 
x cr 

• • 

-tf- uO 

H | 

I 


D h in T-*0<^unoo<riDc> 
NCNj^DDDDCv^OO^sfin 

po j oc o ff- ^ vD r) p ec to p 
j) o fQ <r h> cc cd id 0 s x 


* 

« 

* 

* 

X- 

cm 

CD 

rH 

CM 

to 


m 

O' 

X 

4- 

p* 

X 

X 

P- 

p- 

o 

o 

o 

o 

* 

* 

« 

* 

X 

cr 

o 

CD 

o 

X 

X 

o 

O' 

CP 

<r 

X 

X 

X 

p- 

P- 


* * * * 


rH * 
* 


* * * * 


CD O O O O O 

I I 


000000000000000 13 00000000 


r-l * 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 

* 

* 

* 

* 

« 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 

* 

* 

* 

* 

* 

* 

* 

* 


* 

* 

X 

CM 

CM 

e; 

a ) 

J' 

rH 

O' 1 

•4- 

cr 

o 

iO 

CM 

CM 

<r 


o 

o 

in 

a p- 

IT- 

X 

fH 

X 

m 

X 

O' 


IT/ 


X 

r- 

♦h 

« 

cr 

cr 

<rH 

CM 

P- 

r-4 

O 

o 

<r 

cr 

cr 

<r 

cr 

H 

fO 

o 


CM 

o 

cr 

cr 

rH 

o 

CM 

X) 

X 

m 

X 

•a- 

cr 

to 

<r 

CM 

o 

* 

rH 

O' 

CM 

rH 

CM 

CM 

O 

L" ) 

X 

CM 

p- 

X 

cm 

o 

o 

X 

CM 

a' 

p- 

X 

X 

*r 

o 

<r 

X 

fO 

\£i 

X 

X 

X 

X 

in 

p- 

-T 

* 

Xl 

« 

X 

• 


N- 

G 

TO 

• 

ii ■ 

• 

p- 

CL 

J ■ 

a 

sJ' 

• 

W 

X 

p- 

P- 

X 

X 

MJ 

X 

o 

p- 

p- 

p" 

o_ 

X 


X 

X 

cc 

X 

X 

r— t 

* 


'd- 

H 

o 

o 

O 

o 

o 

o 

O 

CD 

CD 

o 

O 

O 

o 

CD 

o 

o 

o 

CD 

o 

o 

o 

o 

CD 

o 

o 

c> 

o 

o 

• 

o 

o 


* 

* 

* 

r—f 

1 

1 

1 

1 

1 





























* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 

* 

* 

« 

* 

* 

* 

* 

♦ 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 


* 

* 

p- 

ro 

rH 

0 

cv 

X 

■4“ 

If) 


P- 

CD 

p- 

in 

CM 

P- 

0 

X 

o 

X 

X 

X 

<r 

K; 

X 

CM 

in 

cr 

X 

cr 

*H 

p* 

>r 

o 

o 

* 

cm 

o 

C\J 

<r 

rO 

X 

cr 

m 

P- 

CP 

X 

X 

CM 


rH 

cr 

P- 

cr 

cr 

o 

r* 

rH 

in 

o 

H 

p- 


o 

<r 


n 

o 

X 

o 

♦ 

K, 

O' 

CM 

r-» 

P» 

p- 

X 

a» 

X 

C- 

P« 

P* 

Cm 

x 

•H 

If) 

rH 

X 

X 

p- 

p- 

O' 

Cj 

IT; 

0 

K> 

vU 

P- 

X 

p- 

X 

X 

X 

• 

to 

* 

« 

X 

• 

u ; 

• 

P- 

• 

U' 

• 

O 

• 

ro 

• 

ID 

• 

p- 

* 

• 

lP 

% 

cr 

O' 

• 

O' 

• 

cr 


p* 

P* 

X 

X 

X 

x 

X 

p- 

P- 

r- 

a 

X 

X 


X 

X 

X 

X 


* 

ro 

■a- 

rH 

o 

o 

o 

CJ 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

a 

o 

o 

o 

O 

o 

o 

o 

o 

Cj 

• 

o 

o 

o 

• 

o 

* 

o 

• 

o 


* 

« 

l 

1 


1 






























« 

♦ 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 

* 

* 

* 

+ 

* 

* 

« 

* 

* 

* 

* 

* 

* 

* 

« 

« 

* 

* 

* 

* 

« 

* 

* 


II 

Cl 


in 

* 


* 














•» 

« 


« 














X 

* 


* 

CM 

CM 

K) 

<r 

X 

Kj 

o 

m 


n 

X 

rH 


IT 

« 

o 

* 

•d- 

X 

P- 

X 

X 

X 

p~ 

X 

cr 

CM 

to 

rH 

*- 


* 

o 

* 

CM 

CM 

K) 

c_> 

X 


C‘ 

o 

rH 

X 

X 

X 


</; 

* 

• 

* 

P- 

rH 


Ki 

cr- 

<r 

m 

X 

a 

cr 

CD 

c 

O' 

Z' 

* 

CM 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

3 

* 

rH 

* 

rO 

<r 

r-1 

O 

CD 

o 

o 

o 

o 

o 

o 

o 

o 

X 

« 


* 

r~* 

1 

1 

1 











* 


« 

1 














* 


« 















* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 

* 

* 

* 

* 


in D ^ HXvflNNcOO^a^vDNNSvOVLCr CM 



CM 

ro 


* 

cr 

*— i 



* 

X 

X 

0 s 

CSj 

* 

X 

• 

X 

X 

CM 

* 

o 

o 

o 

O 

* 

* 


***** 


*************** 


* Li- 

* >~i 

* x 

* o 


HCNjro^aiajNuij'CJnrjro^iijvDPX^CHtviKjTin^PacC'OMCvioc 

OOCOCOOOOHHHHHHHHHHC\J(^C\jf\iCMCMC\J('JC\jC' ) R')h;rOK)rO 


* * * 


******* 


217 


***♦********+******+***+******+******* 



Jppfft SURFACE PRESSURE - COEFFICIENTS VARIOUS ALPHAS 


ORIGINAL PAGE IS 
OF POOR QUALITY 


+ + **** + «*«* 




* + * * 


ui o r- 

I o 0> o 
Oj 01 f"- 
I IT) h (T 

► • • • 

t CO P- VD 

i I I I 


cr- cm ro 

H Cj h 
a Cm CM 
T O H 

• • • 

03 01 U1 

I I I 


w 0^ 1*3 a; CNJ 4- L'V h U2 CJ 4 K) H S ^ H in O H 

rt^HUlIVvC^OOC.NO^HOWOOlOr'Wj 


oS^HCUhNCOK)^J 0 t < )^ir 4 *^l 3 'U 3 


Lnoo? 4 K>»-ic>cr*cJ s jof^vouiuipoosjocr x ct' h- 


H Cm 00 
4 o 0J 
£T> ITj •-» 

r- r** n- 


K)rOCMCMC\JC\JC\JrH 

I I I I I I « I 


•h rH «-» «h a o o 


0 o o 

1 I I 


m it C\J 

(T' H 

c _> w CM 

c\j <r o 

• • • 

> 05 in in 

i i i 


C\J v£i in o vD fiC 

^ ^ L w-y »s . :\ fli r\i nT'i ►— . 4 


K) \C 5U C\ vO w > «■» tc O h ) If) m J 1 4 

j*] ,*i IT •T C\J H Q D 0 - ^ N O vl 

• «•*••••******* 

I | | I I I • I • » » • * » 1 


CO CM K) f- CM 4* 

^ rO h iT 1 ^ 0C; 

• 9 • • • • 

rH «H rH G CJ O 

• • | • • I 


4 03 cm 
fO O vO 
r- J 
r- h* 03 

* • • 

0 o o 

1 t I 


4 03 03 
IJN 01 CD 
4 rH CM 

rO M f- 

• * • 

au r- o; 

til 


H^FOOO'^OOsfihvDfOK/^ONU'CVvi/Ort 

co^o^^rtNaoaj^iosoO'^trcoNo 

K>K)rO<\K>fOC\l^'<rCOr-CCi*rOl^*CCOgOrOUT 

^•OCO^OUl^Ol^CM^OO C^acl-f-l-- O. O' 

O> 0 l 444 PntMCMtMCMC>JCMrHrHrHrHrHrHrHrH 

I I I I I I I I I I 1 I I I I I I 1 1 1 


«“i CO 03 
IT/ vC H 
d' o fO 
»0 isi n 

• • • 


rH r * i 4 
*-t o 00 
K)ro tf) 
cr co r*. 

• • • 

0 a o 

1 t I 


O) 01 «-« 

in si h 
U; O w 
f*> 03 OJ 

• • • 

00 o tr 

1 rH I 

I 


K3 M CL 

03 01 GO 

H h H 
Jl rH ao 

• * • 

4 4 ?0 

I I I 


tT4‘OH44rf-'CO0 **h OC C 


CM IT CJ IT; \L C 


\£vDOC\jf r /£\)hP* 03 fO CT* O H l^> lfl ^ 03 hO iTK/ H ^ 

- - ■ ■ - - ‘ j ^ h* O' >r K3 J * “ — . -■*■ /• . ».ts 


00 n ^ ^ Lil 0 


r- ifj po c\j H o ir cu ^ r ~ 


<MCMCNjCMC\JCMr-H«-H 

t I I I I I I I 


H ■? C L 1 

o r h o, 

• • * • 

O CD O o 

lilt 


jj in o 
—i in cc 
03 in r- 
jr 4 r- 

• * * 

oi CQ I s - 

i t t 


rH 4 CM 
K3 0*' O 
Vi; tO O 

4 4 *-h 

• • • 

r- IT- 03 

I I I 


CL- H U CVJ 1 ^ in U» cc O c CM Cy Ki H ITJ 03 3 CM CT -^POf<j40l4 00 

^<foovH^^ifiCgfOoHoo5a£Mro^in^®j^vdHj 

^ ^ ,o T. _-r rn _ £T- O' lI '/l fn P- 0. B ^ IJ d> N «H 


o m o' O' «o k. a f^- <x O) cnj o c r- io ^ 

oc CM 0L 01 CM J- <r 0J n o CT' O' X O P* P- P^ 

44 l M C\, Cj CM f\i H H H H «“H 7 1 ^ 


o p~ p- p^ p- o> J3 4 cm 


*h o c o cj o 

I I I I I I 


« fO 4 O rH 

* s o d) h 

* X U'j CT O. 

* O. 4 c • 03 


0 ) rH rH CT 
CT O. a 4 


4 P- r*3 r- 

rH cr O 0 


r-*OOCCOi*HOK3 4Xt\jC\JOJtr 


cj r-* O' 4 


qn X *H l*) o OO CT CNJ Kj 

vO K) If] (JO rH o.' X» CJ r- 

cr i j c . r- in r-. o o o.. 


O fO fO M r^- CD a h3 4 cr fO H vL 4 ^ CT' H ^ 

h h <r rn o cc oi to o cr r- 4 4 cr 4 o; k> it. 


al 4 4 K*. PO K, 


Cs, Cy Oj h 

lilt 


O O Cj O CD 

I I I I I 


♦ n*********** 1 


, O If; X N r* ^ O' ri a, K) 'd ^ c 


o o cl u r- t3 4 sc «-« cnj it r- C'v r- u. 


C\g CJ U r N - H* IP U n j \ u • ^ ^ — . . - — w „ 

sco ir 4 a- it- n !»•■ riinO’^HaiOfOoo^oii^^^vDiD^ 

- » - - .. ^ ^ „ r 1 N W vC Il'i (O H o l'J CV l— 0 o 03 


4 *-H X 
rH r* Li 


O' <f «L r H 1 r- W vfi U I fO H 0 ( \i CN. 

c r- u3 4 k. r-i x r- r- o: o) o 03 o',o> x 


CO 4 4 r ^ 'O K ) a C\J l\j (\) f'j H H rl H n 


O) tT) r- ^ Ll \C h 0 ' 4 03K.< 

0 O O0 —1 K*J rH O rn rH 4 

Ul or 0" 4 C O X h viJ >0 -01 

^rH^rHrHrHCOC OO 

| I I I I 1 I I I I I 


CM CT (Njf-HCMCVh-HCCC. 4 1 

UlK 3 CTC 3 CM 0 '<MinCT'' 0 - 0 Or 0 1 

Cl.f^-4C 4h-0'rHK;403C\l0> 1 
r- th 0, 0 h* lT< 4" rH O CT' X I s * lT 1 

• •*••••••••*• 

O K3 Kj CM c\l c\j CO <M CM rH «H H rH 

I I | | I I I I I I I I 1 


id k; o 

h" If) H 
CO CM 4 
03 0 i tf> 


r- 03 CM 
h- 05 4 
OL 4 P' 
C CO 03 

• • * 

I o o o 

I I I 


CM CJ O'- 

0 ) — po 

CC C Cm 
L i O’ O- 


; * ; * , , * . « « * . ^ * * * * ♦ ; 

♦ ♦ -K 

♦ U- * * 

♦ ~ ♦ rH CJ *3 4 in O, r- X U o ^ CO 4 01 O, r- <C U> c: rH CM K 3 4 U; ^ X 0 o ^ O, ^ 4 * 

i IT + H H ^ H H H H H H H W A. (\ W W f M« i K, K) K, K ■ * 

♦ *-H * * 

♦ cr * * 

♦ O + * 

♦ « ! * * ♦ * **..«♦ 



LOWfR SURFACE PRESSURE COEFFICIENTS VARIOUS ALPHAS 


ORIGINAL PAGE eS 
OF POOR QUALITY 


★ * * 
* « 

* ¥ 

¥ ¥ 

* X * 

* O * 

* • * 

f JN * 
* * 

* «r 

•* « 

* ¥ 

¥ ¥ ¥ 
¥ ¥ 

¥ * 

* + 

* O ¥ 

* If; * 

* • * 

+ cc * 

¥ ¥ 

¥ ¥ 

¥ ¥ 

¥ ¥ 

¥ ¥ ¥ 
¥ ¥ 

¥ ¥ 

¥ ¥ 

¥ ro ¥ 

¥ O * 
♦ • * 
¥ CC * 
¥ ¥ 

¥ ¥ 

¥ ¥ 

¥ ¥ 

¥ ¥ ¥ 
¥ ¥ 

¥ ¥ 

¥ ¥ 

¥ a ¥ 
¥ a ¥ 

¥ • ¥ 

¥ ¥ 

¥ ¥ 

¥ ¥ 


<r o r-E 

^ in 
in ro 
^ o CO 

• • • 

O lO o 

r-» I I 


K)Osjr-E*-HCjFO<rsijK;couT<rgu")o w <rr-HC\joO«-HrO<J-TO<J-'sO\Oor v '\£] 

occHincT'inajcDinccc\j\jc\jCf>h- l f)Lf J j}Cv(7vino , 'K)inin<xiu3'<r 

oro^r-a)iT'^(r-cr , 'Xxf s 'N'vijvu^vi3v4j\0\i,f^.h.ocxooj3cocc 

••»•••*••••••••• 

CDOOOOOOOOOOOOOOOOOOOOOOOOOOO 


*¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 


cr - 4 - m 
c\i 9 9- 
in ® <r 
o r- r- 

• • • 

0 ro o 

*“• * l 

1 


<T if) K) ID O CO C' X On CM Ch vDlT)rtHCOO''C s NlO 

^ UJ n O fn <F <t CC -3~ Hff-4*inCNjK)K)H(7' 

v ** tr 00 O Ct- 00 U') h* n vfl rt CC li) U / vu oc 
0 >T^MnrjN fl ^cOSNNo:vD^sIiO\ 0 ^ 

OOOOOOOOOOOOOOOOOOOO 


•^ocMc^roor^cMh-^cr^f^Lnfl-ccocMCNjaOfOir 
oa>Lnor^»-f< 5 -^r*‘«-(cjooc\ju')K)r-Ei^.h-^o*-Hr-m 
v 0 <TT 0 r 0 0 N C 3 COCMU 3 CCC 0 <#'( s »OL 0 r-tr , ^Ln< 3 ‘irv 0 f*-Cr. 
vCJjEDH^vflCff'ffOSONO' aOajf"-f'-XXXXXXX 

C|'(\iOOOOOOOOOOOOOOOOOOOOO 


O'O^OONNflvOCOtVi^C^ ¥ 
inino^s^. fooooNN ¥ 

in c> ^ in ai if. »o in ao h ¥ 

Nr^ccxccoococDoovorj* 

••**•••#•••* 

OOOOcaOOOOOO ¥ 


¥ 

¥ ¥ ¥ 
¥ 
¥ 

9 0 + 
v0 if) * 

ao h + 

^ C\/ * 

* • + 

o o « 

* 

* 

+ 

¥ ¥ ¥ 
¥ 


n <\j h <f 

o o ch ^ 

in O' io m in m 

N N CC CO 00 a. 

o o O O o o 


N CNJ ^ 
CM CM On 
x 9 9 - 

XI 00 CO 


iDCT'M' , /H2C^H(\^ a fs. rt (t l ^ c h* IO uT n, h» a O'- 

inooa 5 iDro<MnHoin^ n c ho- coNvocotnmvDfory 
cc n ^ n h h mj u ■ co co *o 9 * h- cm x if) ro cm ro 9 x o 

pO a ro ro X i l^ ^ O' C N C wNNvLi^vii^'XvDh' 
OCCMOOOCDOOCDOOOOOOOOOOOOOCJ 


00 in N K) CC N 

TO X 9 CC <9 rO 

4 * cc po ^ in m 
h- r-* x cc x a 

• •••«« 

o O o o o o 


X X if) 

x 9 - oc 
un ro 9 

XXX 


♦ 

ON if) ¥ 

*— h- * 

X 0 s * 

v£ «~i « 

• • * 

c o + 
* 
♦ 
♦ 

* * + 


* x * 

* CJN * 

* * * 
¥ -9- ¥ 
¥ ¥ 


xr^^xooLOx*-H*H«rH<TOr s -m«--tr i '*if)Ln(Mf s «*c\j ll f> 

*HinxaNocNjoco\Ocoin«H.<rx\£>o.a-oco\OK)«--io 

X x o ro CM *h X X X X K> X oo *-• X K> O O', ao O' t-1 fO O' 


CT- ON <\. .£ CC Cn C' cr O' cr. ON X r** N- Vi} x X If) Lf) Lfi x x x 
inOOOOOOOOOOOOOOCJOOCSOOOO 


a: OficoNr* 

^ t vOO' 

CM N CJ fO K) fO 

f"^ X cC X X 

• •««•• 

o o o o o o 


LD h- h- 

to co oo 
H ro 
XXX 


¥ 

l"0 if) * 

r*~ o> * 

X X * 
X »-« + 

* • * 

o o * 


r^K>xc\ioor-tNrxoNXf s -^<rxr-^xcMLn^O'4-r , -cM(rx<vjoh'Orcxx + 

ol^S cSu"^ ff s ^ ^ ^ <r ch x 9 fO<j*u"jr^c\jXoxo«-HCs.c\;C\joK>ifj<r + 

X r¥ X w U - c ; c, 0 U X X X ^ X If J) U Lfi U) Ui X X a; 3 X X X " X X 2 I 

fOOCDOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO* 


* * + ♦ 


♦ * + + 


* •* + ¥ 


¥¥¥¥¥¥¥¥¥¥¥¥¥¥ 


C^tHC lC^fVHCflClinC) 
li; K; X CM KJ O, a ai O IT 9 cm fO 

c • x n~- qn x X‘ h r- to x r~* cm x 

9” X C“’ O’- O' u it- x x f — r* \ij tn 


ro oo h ro h oc 

fO X r- ro C\J rn 

c\i cr X X a cH 

LP 9 9 9 9 m 


O o o O o OOOOOOOOXOOOOO 


r- tH x c\ o a - ) 
h P* o N N M 
ro o 9 a 9 cr 
in x x x h- r- 

• •*•#• 

o o o o o o 


9 t*- *-i X O x r-i 

ro 9 H CT H \i) c 

O Cj O O X CM Lf* 

X X X X f** X X 

• •»•«•• 

O^OOOOO 


! o N i£ if) Cfj IT. O' IO K) C (J\ O N 
>n ro c m 9 1 -iONX^-ioxr-r^ 

P- Cf C 6 9 6 NOlDHOO''HiC 

X £T O' O ■ 0 - iXSCNN^nill^ 

• • • • •«•••#••• 

OOOOOOOOOOOOO 


ro F; cc hi in h 
C ro NO CM CP ro 
ro cm c-t cj ro x 
<r <r <r -9 -9 >9 

*••••• 

o O O O O O 


9 f) o x in r^- c 

9 9 in o (vi r*» 

O h- j*-. rO 

in if ; x x r- h- 


£T' NIT K) c m 
CM O X h- X On On 
X X h- X LO O ro 

h- h- P- CO vl' 


OOOOOOOOOOOOO 






CNJ TO <r LO x CO CT <D Cv, K) 9 
00000000<-|f-N|«HvH«-H 


in o n cc cr- o 

* — ' i — ( r-t r-E w~i CM 


H (\| KJ 9 u: X 
CM CM CM CM CM CM 


^ oc tr o n n k) 

cm oi cm ro ro ro k> 


¥ ¥ ¥ ¥ 


¥ ¥ ¥ ¥ ¥ 


¥¥¥¥¥¥ 


¥ ¥ ¥ ¥ ¥ 



UPPER surface: pressure coefficients various alphas 


220 


ORIGINAL PAGE 19 
OF POOR QUALITY 


CL 

</) 


o 

o 

o 

» 

o 

X 


* * * * 

* 


* * * * 


+ **+ + ** 


* * * * * 


* * ************ 


* <T> * ♦O^-CONo^infOvDO^OH^^S'tfvflOOSrHvDinoCr'NC^O^^J'Nj* 

JSSSS!S®^^?^«cr.>cacvi® J ^r-^^^^in«|Ow»|Ooc ! .jo-r2.jo22: 


* ♦ * 

* 4 * * 

* rH * 

* * 

* * 

* * 

* * * 
* * 


* C\, 

* *H 

* * -H 

* * I 

* * 

* * * * 

* * 

* 


4 * 

H 

cr 

m 

CM 

tO 

<r 

ac i 

• 

o 

<M 

• 

rt 

C 0 

h- 

s £ 

m 

4 - 

rH 

*■-1 

rH 

1 

1 

1 

* 

1 

1 

1 

1 






* 

* 

* 

* 

* 

* 

* 

* 

in 

to 

r- 

to 

oo 

rH 

h* 

H 

a 

o 

o 

<r 

CM 

1 ^ 

p- 

O 

o 

0 

mj 

o 

O' 

a> 

*H 

CM 

X 

x 

cr 

C 0 

p— 

a> 

rH 

<r 

• 

♦— i 

c\i 


CO 

h- 

M 3 

X 

n 

rH 

r-* 

i 

rH 

1 

1 

1 

1 

( 

i 

* 

* 

* 

* 

* 

* 

* 

« 

CM 

«r 

tO 

tO 

r- 


m 

X 

rH 

rH 

CM 

o 

IO 

fO 

CM 

CM 

rH 

00 

O 


o 

G’ 

111 

O 

x 

o 

X 

00 

CM 

<r 

Mi 

M 3 

• 

• 

• 

• 

• 

• 

• 

• 

rH 

tO 

CM 

CO 

CO 

p- 

Mi 

in 

*H 

rH 

1 

«H 

1 

1 

1 

i 

1 

i 

* 

* 

« 

* 

* 

« 

* 

* 

cr 

Cj 

c 

ro 

rO 

in 

00 

r- 

4 - 

O' 

o 

o 

CO 

in 


o 

a 

4 * 

o 

C 0 

4 - 

in 

»h 

cr 


rO 

a 

O' 

£w 

to 

Vn 

X 

• 

• 

• 

* 

• 

• 

• 

• 

H 

rO 

CM 

ac 

I s - 


M 3 

M 3 


I I I I I I I 
******* 


iH^r-t^^rHrHrHrHrHrHfHrH'-tM^rHrHrH* 

I I I | | I I I • I I I I < I * I * • * 


*********** 


******* 


* * * 


***** 


00 


« 


* * * 


******* 


rH H I 

I I 

* * * 


♦ ji^oocM^flO^^inofl'Ocoh-cjwsCir. fOr-t^omui^tco^ioHnoa' 


o 

in 


it 

a: 


z 

o 


o 


it 

ac 


cr 

in 


zy 

cc 


* I 

* 

* * 


* * i 

* * 

* * * * 


• 

CM 

O' 

r*- 

p- 

M 3 

in 

in 



rO 

KJ 

CM 

CM 

CM 

CM 

rH 

1 

1 

i 

l 

1 

i 

i 

i 

i 

1 

1 

‘ 

1 

1 

1 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 

rH 

in 

to 


CM 

in 

rH 

m 

p- 

<r 

CT- 

■sT 

IT 

to 

•4* 

f- 

in 


cr 

O 

r~ 

cr- 

CM 

rH 

a 

in 

M 3 

M) 

o 

CM 

ifi 

rH 

M 3 

CM 

c 

rO 

oc 

CM 

4 “ 

CM 

CM 

Cj 


rO 

O' 

lO 

C- 

C) 

•o 

r- 

L* 

M 

r„ 

Pi 

X 

f-H 

r* 


ro 

rH 

• 

• 

• 

• 

» 

• 

• 

• 

• 

• 

« 

• 

• 

• 

• 

CM 

a- 

CC 


M 3 

in 

in 

4 * 

4 “ 

K 3 

K) 

CM 

CM 

CM 

CM 

rH 

1 

» 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

‘ 

‘ 

1 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

♦ 

* 

X 

M 3 

in 

IO 

M) 

m 

Mi 


cr 

m 

a. 

O' 

CM 

rH 

O 


M 3 

tO 

to 

to 

CM 

4 - 

p- 

cr 

lP 

<r 

- 4 “ 

CM 

in 

rH 

to 

4 * 

CO 

CM 

U 

CT' 

CM 

if: 

p- 

X 

M 3 Kj 

Cm 

CM 

ro 

cr 

X 

o 

CM 

M 3 

p- 

*-h 

p- 

CM 

• 

M. 

c 

r* 

a) 

to 

• 

rH 

• 

• 

CM 

• 

cc 

0 0 

P- 

Mi 

n 

in 

<r 

4 ~ 

Ki 

ro 

CM 

CM 

CM 

CM 

rH 

1 

1 

1 


i 

i 

1 

1 

1 

* 

t 

1 

1 

1 


****** 


<* 

4- 

<* 

o 

-4" 

to 

M3 

<* 

in 

X 

cr 

cr 

M3 

CO 

cr 

cr 

X 

tr 

cr 

0 

• 

• 

» 

• 

• 

CD 

o 

o 

CD 

o 

• 

1 

1 

1 

1 

+ 

* 

* 

* 

* 

m 

to 

cr- 

r-t 

C 

o 

to 

PM 

CD 

m 

to 

in 

in 

in 

to 


x> 

X 

X 

X 

• 

• 

• 

* 

• 

o 

0 

1 

CD 

1 

CD 

1 

o 

l 

* 

* 

+ 

* 

* 


M3 

O' 

*H 

cr 

X 

CM 

-4" 

in 

X 

CM 

rH 

cr 

rH 

r*- 

X 

X 

r- 

X 

r- 

o 

CJ 

CD 

CD 

o 

1 

1 

1 

1 

1 

* 

* 

« 

« 

* 

> r- 

•H 

X 

o 

X 

l to 

in 

in 

LO 

o 


********* 


* * i 

* * 

* * * * 

* * 

* * 

* * »H 


* * rH 

* * I 

« * 

* * * * 
* * 

* UJ * 

* o * 


* »"H * 

* ac * 

* o * 

* * 


i t 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

+ 

« 

* 

* 

♦ 

* 

* 

« 

« 

« 

* 

* 

* 

* 

* 

* 

* 

* 

« 

* 

« 

* 

rr 



X 

h- 

to 

X 

4“ 

X 

cr 

CM 

c 

r- 


to r- 

fO 

in 

to 

rn 

O 

in 

0 s 

O 

4 

r- 

in 

X 

CM 

4" 

to 

X 

to 




CM 

vO 

m 

4* 

O 

<M 

<0* 

a 

O' 

in 

CM 

CM 

O 

4- 

to 

in 

X 

cr 

p- 

<r 

•H O' 

4- 

IT 

o 

O' 

0"' 

p- 

o 

p- 



\Q 

J\ 


to- 

rr 

<r 


O' 

X 

r- 

o 

X 

rH 

X 

X 

r- 

p- 

X 

4“ 

m 

« 

K 

rH 

rH 

1 

cj 

X 

to 

G 

X 

rO 

in 



in 

04 

O' 

X 



H 

X 

o 

r- 

«r 

to 

rH 

G 

O' 

X 


X 

m 

4 - 

4 

to 

CD 

o 

0 

CL/ 

X 

X 

p*> 

P« 



« 

• 

• 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 


• 


• 

• 

• 

CM 

rH 

cc 

r- 

r- 

X 

m 

in 

-4* 

4 ~ 

ro 

to 

CM 

Oj 

CM 

CM 

CM 

rH 


rH 

rH 

rH 

rH 

rH 

rH 

rH 


o 

G 

O 

G 

o 

o 

rH 

| 

rH 

| 


1 

i 


i 

i 

* 

1 

1 

1 

1 

l 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 


1 


1 

* 

« 

* 

* 

* 

* 

* 

* 

+ 

* 

* 

« 

* 

* 

* 

* 

* 

* 

♦ 

* 

* 

* 

♦ 

« 

* 

* 

♦ 

* 

* 

* 

* 

* 

* 

CM 

fO 

■4" 

in 

X 


X 

O' 

a 

r-* 

CM 

to 

-4- 

m 

X 

r* 

X 

<r 

o 

rH 

CM 

to 

4- 

in x 

r- 

X 

cr 

C 

fH 

CM 

to 

4* 









rH 

rH 

«-H 

rH 

rH 

rn 

«H 

rH 

4“^ 

rH 

CM 

CM 

CM 

Cj 

CM 

CM 

CJ 

CJ 

CM 

Cj 

to 

to 

to 

to 

to 


******** ********** *************** 



LOWFP SURF ACC PRESSURE COEFFICIENTS VARIOUS ALPHAS 
RUN 59 Pr 3.0 PILLION W= M 5 DELTA F- 60.0 DEG. (SPLIT FLAP) 


ORIGINAL PAGE 13 
OF POOR QUALITY 


******************* 
* * 

* * 

¥ * <M^-g3<*-c^c\j<a-cr>oroc\:cs.'j3sor-in 

* O' * 4-£C^in>3-H^co<roNH^oR^ 
¥ O' ¥ rOCO(MOsDflCK5NinhGONNOK)^ 

* • * (T C\J O r-i rO bl h CO IT' O' ff> Ch X Oj N O) 

* ^ * •*••*•••••••••#* 

* r "* * orO^ooooooooOoooo 

♦ ♦ | | | 

* * I 

* * 

«*+* *************** 
* * 

* * 

* * iro^crooK)h-u'^o>c\jifir-<rcr. oj<rh- 

*rj* off'Hcrojirjh'inrMror'CT'Hifirjfo 

* O* O CO CM CC P- C !D<fvHh'U"0'«-iv£lrH 

* •* <}■ H'r-H (\J U) VL CO CT' cj\ ^ D Qj C30 N N 

* «■ + •••••••••••*••«« 

*»«** rH K“)i— (OOOOOOOOOO O Q O 

* * H | | I 

* * | 

* ¥ 

******************* 
¥ ¥ 

* * 

* * CNjc\j(^^o-cr>c\chr-<rc\iK-)cr'C\,r'-x 
*o* Hrthina'dvfloom^cjiT/N^coo 

* o * «Hco»oo N u")a'xtnK>r^cOsoofoa3c>j 

* •* x c~ c<j »-< :\j occcp'Cr' 0 N cr'cr'a w h'-r*-- 

fO * ••**••••••••••*• 

*«H* rHMt— (OOCDOOOOOOOOOO 

* * rH | I I 

* * I 

* * 

**** *************** 

* * 

* * 

* * O'' a 1 fO CJ rO CJ n N (T' C‘ ^ CMJ vfl t\ O 0 O 

*rH* ><T , \ID*-H^*"0‘rOCC»-HvO<t'vrQOOJ<t'C\fO 

« O * C «H CO O' O to C‘. >£ ro r** 3b £T» CNJ f"- (\j 

* • * N g O h (O in X X O' 0* J, O' X aj h- I s - 

* CO * *•**•••*»•#•*• + # 

* 1-4 * H h) *“*0000000000000 

* **-*111 

* * I 

* * 

******************* 

* * 

* * 

* * mrOO'rooo^KiOjvtHCLn^fM^H 
*m* OC 4-^0^0'K)NO‘00\flHvflHK',H 

* O + •“•CCCCcCCTrO^^fOvnaDhffv^CC'S- 

* • * 0 IT r-* «-H CM li' nO 00 O'- CT CT> O' CG X P- P" 

* H * •«••••«•*•***•*• 

* ¥ r-tPOrHOCDOOOOC'OCDOOOO 

* * *-» * I I 

* * I 

* * 

******************* 

* * 

* ¥ 

* * H 'Clf-'N^^Dr U'ONC\i^iTtf)^N 

* o * U'^o^in^corHaco 

* to* lo v£ui r- x oj cr u*) ro vO ct r- o <r r»- <*- 

* • •* iii h r - 1 a l' ^ ^ 0 s ' o* O' O' £*■ a. r** 

•* CD * **•«••••••••••«* 

* i-i * *— <r0rHOOOCJCDOOOC->OOOO 

* * 1-4 | | | 

+ * I 

* * 

¥ ¥ ¥ **************** 

* * 


******************^ 

* 

« 

D O' O \D vC <t o CO \C O (J. Kj | 

rH rH o r- <roco<T'»ci\Moa'CMri<f^ 4 ' * 

aUviOCNOlOfOO-tCJ'fO^^^rtHCVJCM* 

'.DOvOiOUlvflvOh.NNjOfiOOOOC'XWOJo* 

• • • •••••••••••»•••* 

00000000 O 000000000 * 

« 

* 

******************* 

* 

* 

C-0-U3rH<r->i-C\iO<*-v > £)THg > ><*~Cr'f s ^C\Jt-<,H* 
c^oNHa(\ja'iT)OoincMojNSco ro * 
01 ro Cd CM K) 4- in ^ iD H <j- ro UT L r ) Oj P, ^ C * 
vC'iJ^vDsD^vDNSOCtCoOCCOOJOcCsOH* 

• «••••••••« » # « t#49 * 

OOOOOOOOOOOOOOOCJOO* 

* 

* 

+ *****************J 

* 

* 

4' l 0vDQNHOC0«0'N\fiOHf050K)(rin* 
CT'ff'0JOy l DNf s »r , -0va0(j0r00 N 4'h fc Cr O\0 * 
00 4- 10 K) K, IDsOKjr-Cvj^U^LDl^POrO^CCm* 
vC^vDsOs£)vO>DNh»CO«QCOOCOOflCvCH* 

*••*••*••••#•****** 

OOOOOOOOOOOOOOOOOO* 

* 

* 

* 

******************* 

* 

U)fO □ CM N K) IT C, vfl 20 \£> ♦-* CT* C' KO LO 00 * 
SHf\j^HroK:fQc\£)HCMHif!inin * 
co; u") <r -jt u“> <03 c*- >4 ao lT> <3 >*} vO ^ <r f-. p-. * 
vii\iJO3^^Ujst^S00gy^cDOC0OOi\I;H(i 

•♦*♦••••••••#••**** 

000000000000000000 « 

* 


******************* 

« 

* 

»~iK)(^r-(Oc«s-c\j\ 0 r^cr'*rv 0 cr-t-iir>«HC N MO * 

^p-c^f^^r^c<-iinK)<VHcro'iOfOvii * 

(TNvOvOvoccacina'foinvcosC'ij'fl'coo * 

C!O\D>X)OO\i)SNvX‘CCC0 0C0ui)^^(M * 

• • •••••• *••««•« •••* 

0000 00000000000000 + 

* 

* 

* 

** ***************** 

* 

0"(^^>£)<rcMr-iK:Kr^-K>cjir;ffNK5<\«'tr) * 

<! , HCC 4 -HH 4 f’KiOOOv£lfQ\OON\j 3 H 4 ‘vC * 

OUj^v£NfiC£f'.if/(j'fOlf)sD'iDi»fl<rirflCO * 

NO^vOwi'sCh'NXtSjJroCiJiC.^iXfJ * 

OOOOOOOOOOOOOOOOOO * 

* 

* 

* 

******************* 


* * I s * CM Ui O K) K) 10 H in K; 00 aj «H K) r- 

* CM* Clf)ir/aS\CrO4*K)fOvClDSlOC0(\ 

* O* IT. •TtT/rOHviHvljfl'ScC'X^rwNK; 

* • * C <r O h iO li' N X O 1 O' f- (r- Ct ft; N h 

*0* •«••*•••••••••*• 

* r-» * i-4 K) W O O O O O O O O O O O O O 

* **-<111 

* « I 

* * 


^LONI v \Df(j4 , \cC\jC > Jh*vflK)\IjyX)0‘ ^N * 

CTu^ X^CT \ i j r - <Cxj oXf^ON-)0g ir)r ^ sr0 ', * 

'£^vtiC30>; i y3r>Nc COOdjOCxOCX^CM * 

♦♦•«*••••■ • »•«'••••* 

OOOOOOOCDOOOOOOOOOO * 

* 

* 


* * * 
* * 

* * 

« « 

* O' * 

* <r * 

* • * 

* O' * 

♦ * 
* * 
* * 
* * 
¥ * * 
* * 

* Lj * 
¥ O * 

* ►-■ * 

* x * 

* K- < * 

¥ a. ¥ 
¥ O * 

* * 
* * * 


***************** 


hnqu'nno'. cmh^occch^.o'.O'Ct. 
C\]Nf-(0"0^ir)4‘Na'\D<tfQ4‘^COlDvC 
H IT) C O 0 s cc K; N 4 - h“ x O (T C\j vO O! 0 
C- h tr O rO IT P- CU 0- ffv ^ 0 - ' © CC/ h* K vO 

•••••••••••••a# «« 

oroooooooooooooooo 

•—•ill 

I 

***************** 


***************** 


Cj vC IT' cr 00 Ki C0 iT) ^ K) vfl 4- 4- H rH 1 /) 00 
HCOCCvDd-CfOCMNSQCC^N^O- U^sC 
h- s& tTl v£J CO O' 'Si <T' fO IT) lT> Mj vO X «~h 

x ivfl\£\£\i)M<occcfluci-acflCoc \£)CM 

ooooooaOooooooooo 


***************** 


Cw lO U ) vC N CC ^ o M W K) 4- IT) vfl N OJ 

O OOOCJ CDOOOrH«Hf— (t— I 

*~4 < h f-l H H ri H 


****************** 


* 

0'CHCyK)4 -^a)KX 0'Or-lC\JK)^ « 

^CMCNJCMCMCMCMCMCMIMCJrOfOfDrOrO + 

¥ 

¥ 

* 

***************** 


221 



UPPFN SURFATF PRESSURE COEFFICIENTS VARIOUS ALPHAS 


ci. 

</> 


o 

LJ 

o 


o 

IP 


II 

5 : 


O 


★ 

* 

♦ 

* 

* 

* 

♦ 

* 

« 

* 

* 

* 

+ 


* 

* 


* 

* 

« 

+ 

* 

♦ 

* 

♦ 

* 

« 

* 

♦ 

+ 


« 

♦ 


♦ 

♦ 

* 


* 

* 

* 

* 

+ 

« 

♦ 

* 

* 

* 


* 

+ 


« 

* 

* 


* 

« 


★ 


* 

« 

* 

* 

* 

+ 

« 

♦ 

-* 

« 

♦ 

♦ 

« 

« 

* 

* 

* 

* 

% 


« 

« 

* 

+ 

* 

* 

♦ 

* 


* 

« 

* 

* 

* 

« 

♦ 

* 


+ 

* 

« 

♦ 

* 


ORIGINAL PAGE 19 
OF POOR QUALITY 


222 


II 

or 


O' 

IP 


3 

cr. 


* * * * 


* * * ♦ * 


« * * « * « « * 


* ♦ f\)lT. OD\Olf/(\jCr-K!HafOiHK;OC^OOCvDOLvOM< , ;DCCHK:rta Kif-'a(\j 

* O * oNHv0U)N^vfl0COHa:OHOCCv04-00 0DHff\N(X)H(\jQ0^H4‘ir»a if)C\J 

* C ■ * K) C Q K'tf^(Mtf5NCClOCNjriC\jOiHaP('l»OC <T 0" <T O <f Ki C- <r ^ lT> O yfl 

O') fO CC C> u i*» O' ^ O tP C C-: ^ yj « (T 00 N ^ sD lO xil li'j aj 4 1 ^ -J IT Hi 


vD 


r- CC OC <r K - CC^HK 3 C\JC\jnC\JHH«HHHH«-<HHHHr-tHHriHHHHH 

I t I I I I I I I • I I I I I I I I I I I t I I I I I t I | I I I I 


***« + *************** + * 


* * * * 


CJ * 

»-i ■* h ^ K) iTi u; S 4 O’ O *-« CN. K", nT tf; vG 


Of 

o 


r^CCCT'Or-tCVrO-S-lPsOf'-'CCC O H t\j 4 1 
«HHHCJ(\JfyOjW(\J(\-Cw(NJCVK)K)K)K)rO 


* + * * * + + 


+ + + +#*««*« + ** + « + ** 


* * * ******************** ***************** ******************* ********** ************************************** 



LOWfR SURF ACT PRESSURE COEFFICIENTS VARIOUS ALPHAS 


CL 

<C 


a 


o 

• 

CJ 

sJJ 

M 

LL 


in 


<;■ 


It 

ST 


O 


II 

a. 


O' 

if) 


3 

<n 


* * 

¥ * 

* * 

* * 

* * 

* + 

* + 

♦ * 

* ¥ 

♦ * 

* * 

* ¥ 

¥ * 

* * 

♦ * 

* * 

* « 

* * 

* ¥ 

¥ ¥ 

* * 

¥ ¥ 


ORIGINAL PAGE f9 
OF POOR QUALITY 


* 

♦ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 


¥ ¥ ¥ ¥ 


¥ ¥ ¥ ¥ 


¥ a> * 


CM f“- v£ 
O vO IO 
K, C\. «-H 
IT) <\ L> 

* • • 

r- C\i a 

I I I 


<rr-<\ir-ir-rMci;aooOvsXi<r<Tr~uT*^<rc.*-Hv£)r , -a:v£>c\jOLc^c\ih. 
00inO\0ff'4 , r-)0\{\iajrt(Xfl0Ch‘K)h>i0C)CNCh*vDN0 ,v 00lf>00 
O' ui n a"CJ n u: u. <r C' oj ld -d- co cxo cc o o'' c\j O' cv n oj 10 a 

C. J“) \L r- 0 C O' O' £T- LL h- f-* Vi) \U lT» lT> LT« l*> vu vC h- CC 

CjOoOLJ»OCJOC.’OoOOOo‘oOOOOOOOOCJOCiO 


Kj <L N 
© K> 
t\ oo cm 
CClD O 

• • • 

O D o 

I 


LJ 

u 


+ ****** 


¥¥¥ + ¥¥¥¥¥¥¥ 


¥ ¥ ¥ ¥ ¥ 


* HCXiKj-tlO^NtCtro 
¥ OOOOOOoOOr* 


*-h cm k: 

rH +4 *~t 


CO O' O H (NJ K.' <f vLhCOO'OHCiM^ 

*-»HCyCv<MCvJf\J(\jC\jC\i(\j(NjK)K)K)fQfO 


* a: * 
+ o + 
+ ¥ 
¥ ¥ ¥ 


¥ ¥ ¥ ¥ ¥ 


¥ ¥ ¥ ¥ 


¥¥¥¥¥¥¥ 


¥ ¥ ¥ ¥ ¥ 


223 


************************ 



UFPFR SURFACE, pressure coefficients for various alphas 
PUN 63*f.A P= 10*1 MILLION ti= 0.1P DELTA F= 0.0 DEG 


ORIGINAL PAGE T9 
OF POOR QUALITY 


* 4 
4 

« 

* 

♦ CT 

♦ c r 

« • 

♦ CM 

4 

4 


* -*1 4 * 4 4 


CM CT' 
o *-• 
r- cm 
-4* X 

• • 

CD rH 

I 


T \D £T 
H fO (J' 
P- o • NU 

cc r- x 

t i » 


* 4 « * 


« « « ♦ 4 * 


* * * 


4444**44 


a oo to 

O sjj o 

o aj fO 
x x 


CM O' 
vQ CO 

«h r- 


cm 

tO 
ro in 

CM rH 


O O' 


in cm 
o o 


C7\fOh‘J'rO<rK)tO'T ^(T'HXOlOC'DH^Kj 
inMDoror s -oa''»~‘<rr-40.Htnr* , “fO*-"»m 


in 

O' or . 


I 1 I I I I I 


CM 

c r cr rr. 


i o o 

l l 


, O o 

I 1 


s jin r o«-ih-v£)p-ac' sO «-• r- U' 

a0 30XCC^vi)Tf0HOOOO 


0 

1 


I o o 

I I 


0 o o o 

1 I I I 


o o o 

I « 


* 

* * 
* 

* 

♦ 

* CM 

* o 

* • 

* CM 

♦ 

* 

4 

4 


4 4 4 4 


4 4 


4 4 4 


4 4 4 4 4 4 


S 5 IHSS 2 S 552 S= 8 ?sS=SSpS?|S 52 |!!!s 

So-»Mrt«Mc>.«-ooO‘0'0'UN*ao«e«Bcc«*«or-r-*o*rt^<»oo 

-rTT77fVTTT?T?TT??????T?7TT7T?T--- 


4 4 4 4 


4 4 4 4 4 


4 4 4 


4 4 4 4 


4 4 4 


4 

4 O 
4 O 
4 • 

4 
4 
4 
4 
4 

4 4 

4 
4 
4 

4 FO 

4 O 
4 • 

4 CT 

4 I 


r-i X C\J 
O' O 
^ CO H 
Ch IT O' 

* • • 

o o o 

I I 


CM O' -O 
H O' 00 

O ro to 

O' O' (T 

• • • 

o o o 

I I I 


o r- 
tr r- 

r-. O' 

si x 

• • 

o o 

I I 


X**XrHOAJtOX 

MJfOMninfl-HKjCNJtO^^^CDfMCSJHaoWfOCO 
CT> D\flCNjC'° H HHHHHOO(r cO N K) ♦ w O' 
ccoooC'CGh-xxxxxcLaQXXr^r-f^r^vO^’cg 

t #•••••••••••»•• 1 # 

OOOOOOOOOOOOC5CDOOOOOOO 

I I I I I I I I I I I I • 1 I I » 1 1 1 1 


cm m o 
O vfl O' 

CO to <f 
f -1 o o 

• • • 

0 o o 

1 I 


4 4 4 4 


4 4 4 4 4 4 


4 4 4 4 4 4 


4 4 4 4 4 


t«5S£o«ntf.»-»-r-^-2«cv;«*je*e^f:jSf^pSs;*SSSS2 

* o «•* *r in x mj x x x x x x ^u,r^r^r-r-r~r-r-i— 4 # s , . 


o 

I 


O CD 

I t 


o 


o o o 

I I I 


0 o o o o o 

1 I I I I I 


o o o o 

I I I I 


4 4 4 4 4 


*444 4444444444 


lOOOOOOOOOOO 

I I I I I I I I * 


♦ 44444444444 


z 

o 


l/) 

to 


X 

o 

0 

o 

cc 


4 O 
4 O 


4 
4 
4 
4 
4 

4 O' 

4 a 


4 00 h* o 
4 cm h in h 
4 CM K> X 
4 (T CJ r-i f\ 

« 4 • • • 

4 0 0 0 0 

4 I I 

4 

4 

4 4 4 4 4 

4 

4 

4 K) LD ST •-* 

4 CT X X f"- 

4 O r -1 <X to 

4 CO U <H O 


to oj to m 
cd cm <r 

rH X X Cj 

O ro K) <f 


O 

in 
x X 

<r 


2 lO (M n eg IT^ 0 K) ^ ^ ^ ^ ^ 

h'-COOOCMNDCMf-'O'^T-tm^^ 

O^in0'CNJ^^NK° HHHH 
lT) X» X L r 


O ' X P- 

m to x 
o co a- 

N- X X 


O C O 


4 4 


o o 

t t 


000 

1 I I 


000 

1 I I 


000 

1 I I 


o o 


44444 


4 4 4 4 4 


44444444 


to X 
o x 
«-“« r- 
0 o 

• • 

o o 


rH in 

O' 4- 
cm 


4444 


| 4 CJ O CD O 


SSrT^Kia)air-i4-cM«-tr-ioK)^roi-r-(>-C'ff'^OLnr-f\j'=>sOvoo 

<t- X m P*- O ^ CC tO CT 



OOOOOOOOOOOOOOOOOOOOC. OOOOOOOOO 

I I I I t I • I I I * I 1 1 1 * I 1 * 1 I 1 1 1 * 1 


4 4 4 


4 4 4 4 4 


4 «— 1 X CM X 

4 O O <“ H 

4 K) T ID CT 

4 x P~ ^ CM 

4 • • • • 

4 O O CD 

4 


LM r-t 
P*- rH 

CT- OJ 


k > r— 
c «h 

P- CM 


CJ o 

I 


4 4 4 4 


r»> CD CJ 

H L' H 

a x 


0 o o 

1 I I 


4 4 4 4 


444 


<T O o c\i ^ P- a 

IM h CO {P 4“ O ID 

CM C' <T X OM M", P- 

to to <t ill li- /■ 


[T o CC> vt 4 - a -T ff c 

hOhP'HlflOJT^'^ 


• * 4 

OOO 

I I I 


O' CM to Kv 
iS\ sij X X 

• • • • 

D CJ O O 

I I I I 


<r to x _ 

x x in to fv 

• • • 4 • 

O CD CD a CD 

I I I I I 


o o cl 
CP to N 

O’ CM «—* CT 

D C_- 


CC> X) 
IT QC 

* X 


00000 * 


4444 


224 


4 O' 
4 O' 

4 « 

4 K, 
4 I 
4 
4 
4 

4 4 

4 

4 UJ 

4 O 
4 *-i 

4 U. 
♦ *— • 
4 CC 
4 O 
4 

4 4 


4 CD CO CD X 

♦ O CD tO 

« f— 1 r -4 P"* »-i 

♦ H ^ ^ L r » 

4 • • • • 

♦ OOOO 


X O 
CM O' 
r-4 CJ 

<r K5 


ro Xt X-' C 

ro CM X CO CT 

f- X t4"> o 

^ O O O r -4 


rH ^r 

CL CM 
CD CT 
CJ CM 


to h x O' 
c- r- cc 
lD c <J- x 
*1 <T * -T 


cs ip c t ^ <r 

cu cm cr* x 

rH <r x c a o 

u X U > Xj X x 


O ' p- X CM 
O' CC CT 
O O' CM P- 
X X X to 


4 

4 4 

4 
4 
4 

4 *“• 

4 

4 

4 

4 

4 

4 4 


CD O O O CD 


4 4 4 4 


OOOOOOOOOOOCiOOO 

I I I • 1 I I I I i * 1 • ■ 


o o CJ 

I I I 


rn CM X 
CM CM p- 
CM «— CM 
Cj H C 

• • • 

OOO 

t I 


CD X CD 4 

a <r x * 
n x X * 

rH rH rH 4 

• • • 4 

4 
4 
4 
4 


OOO 


4444 


4 4 4 4 4 4 4 


C. fO ^ XX 


r- CL X OrHCMtO^XXP*- 


CD O'- Ci H CM 9*' <t X> X I s - CC d' G H C\1 M >T 

rHrHCMCMCVCMCMCMCMCV. CM (VJ IO IO tO lO tO 


44444444 


4444444 



LOWER SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 
RUN 6T.6R P= I ft • 1 MILLION M= 0.12 DFLTA F= 0.0 DEG 


ORIGINAL PAGE ft 
OF POOR QUALITY 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

+ 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

♦ 

* 

* 

* 

* 

* 

* 

* 

* 


* 

* 

CM 

K> 

to 

CO 

tn 

ON 

CM 

in 

M 3 

*H 

rH 

NO 

CM 

rH 

to 

4 

in 

NO 

CO 

•H 

r- 

in 

c* 

On 

Oh 

O 

cc 

On 

r-* 

ao 

in 

M 3 

to 

CM 

* 

ON 

* 

O 

•H 

M 3 

4 * 

K> 

N 

cn 

MD 

rH 

4- 

rH 

*H 

ao 

in 

vO 

nO 

CM 

rO 

n* 

cr 

4- 

to 

4 “ 

to 

4 “ 

tn 

CM 

to 

CO 

r- 

CM 

r-- 


<»■ 

* 

O' 

* 


0 n 

CO 

in 

CM 

NO 

♦H 

4 " 

cn 

4 " 

On 

CM 

CM 

M) 

rH 

r- 

4 “ 

rH 

0 

CM 

m 


co 

cr* 

ON 

00 

CM 

4 * 

ON 

CM 

nG 

4 1 

fH 

ON 

* 

• 

* 

4 

C 7 > 

CO 

r- 

I s - 

NO 

M) 

m 

4 

4* 

K> 

K) 

CM 

*— • 

4H 

0 

O 

O 

0 

0 

0 

0 

0 

0 

O 

0 

a 

*H 

«H 

CM 

CM 

CM 

CM 

tH 

* 

CM 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

« 

• 

• 

• 

• 

* 


* 

O 

O 

0 

0 

O 

O 

O 

0 

0 

0 

O 

O 

O 

0 

O 

0 

O 

O 

0 

0 

0 

0 

0 

0 

O 

0 

0 

O 

O 

O 

O 

O 

O 

O 

* 


* 



















1 

1 

1 

1 

1 

1 

1 

1 










* CM 

* o * 

« • « 

* CM * 

* * 

♦ * 


cm in 


* * 

* * * 
* * 

* * 

* * 

* o * 

* o * 

* • * 

* rH * 

* * 

* * 

* * 

* * 


* 

« 

* 

* 

* 

* 

* 

* 

* 

* 

« 

* 

* 

* 

* 

« 

« 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 

+ 

* 

* 

* 

m 

0 

in 

CM 

CM 

0 

O 

rH 

4 “ 

oc 

ON 

f -4 

•H 

Cm 

ao 

ao 

in 

«*H 

4 - 

CM 

to 


in 

h- 

rO 

•H 

M 

r- 

to 

Mi 

in 

h- 

0* 

CM 

tO 

(JN 

in 

0 s 

O 

ac 

«-H 

CM 

«-» 

cc 

vO 

CM 

M 3 

0 

CO 

sO 

I s - 

4 ~ 

to 


r*- 

ON 

in 

ON 

in 

n 0 

4 * 

CM 


CO 

m 

NU 

ON 

to 

m 

CM 

00 

to 

C N 

t^j 

in 

tn 

LO 

CM 

CD 

to 

4 - 

n 0 

ao 

O 

rH 

CM 

r* 

O 

0 

CM 

ac 


m 

4 * 


cn 

r— 

• 

w 

• 

lf> 

• 

in 

• 

4 

• 

4 * 

• 

rO 

• 

to 

* 

Cxi 

* 

Cu 

t-H 

0 

0 

• 

0 

0 

0 

O 

O 

0 

H 

rH 

*-» 

r* 


0 

rH 

*-1 

CM 

C>a 

CNJ 

CM 

H 

0 

0 

O 

0 

0 

O 

0 

0 

O 

tD 

O 

0 

0 

0 

0 

0 

O 

O 

0 

O 

O 

O 

• 

O 

• 

O 

* 

0 

* 

CD 

• 

0 

• 

O 

• 

O 

• 

O 

• 

O 

• 

O 















1 

I 

1 

1 

1 

1 

1 

1 

• 

1 









* 

* 

* 

* 

* 

* 

* 

* 

♦ 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 

« 

* 

« 

* 

* 

* 

* 

* 

* 

* 


^■»vocj'^<sGmmc>r-iccco^^u^-sD^v£itf')ONrQ'!rpor-cr'CCf-H\£OrH<fr-tc \!04 
o^^mmincrrocGOLn crc\j»*'--c\jor---r-<^ < j- voioooi/)o s if)^soc)ff N c\ji i O'a F Hf s > ■» 
4 -fONoO(\lN<rcX)ir)HSrOvflC\jHK)iDCCC N OC\Jf 04 , ^<fr 0 HHvCo^r 0 H 0 ' 4 
CT>ir»^<nOiOCv(MNHnOOOoooOHHHHf,HriOHHN^(M(MHl 

oooooooooooooora 


o o 

I I 


CO o o o 

I I I I 


0 o o o 

1 • 


o o o o o 


i /3 

00 

LlJ 

z 

X 

e 

ZD 

o 

a. 


* 

* « 

* 

* 

* * 

* 

« 

* 

* 

* 

* 

* 

* 

* 

* 












* 

* 












* 

* 

IT 

*H 

rH M3 

4 - 

in 

Mi 

CM 

ON 

CM 

4“ 

CM 

* 

tO * 

*H 

4* 

CO CM 

O 

in 

O 

to 

M3 

rH 

vO 

m 

* 

CD * 

H 

CC 

rO r- 

CM 

ON 

r- 

to 

0 

00 

1X3 

CM 

* 

• * 

CD 

4 

K 3 c-J 

w 

rH 


rH 

rH 

CD 

0 

CD 

* 

O « 

• 

• 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

* 

1 * 

rH 

O 

0 0 

0 

O 

0 

O 

O 

O 

a 

O 

* 

* 












■* 

* 












* 

* 












« 

* * 

* 

* 

* * 

* 

* 

* 

* 

* 

« 

* 

* 

« 

* 












* 

* 












* 

* 

O 

in 

in 4 * 

CM 

O' 

cc 

M3 

CC 

4- 

iT/ 

in 

* 

O * 

CM 

ao 

to to 

in 

rH 

to 

ON 

O 

4- 

M3 

rH 

* 

O * 

t-* 

NO 

M) K3 

rH 

O 

rH 

CM 

4 

in 

M3 

CO 

* 

• * 

3N 

H 

O O 

O 

O 

O 

O 

O 

0 

O 

O 

* 

rH * 

• 

• 

* • 

• 

• 

• 

• 

• 

• 

• 

• 

* 

1 * 

0 

O 

O O 

CD 

G 

O 

O 

O 

0 

O 

O 

* 

+ 





1 

1 

1 

1 

1 

1 

1 

* 

* 












* 

* 












* 

* * 

* 

* 

* * 

* 

♦ 

* 

* 

« 

* 

* 

+ 

* 

* 












* 

* 












* 

* 

to 

O' 

ON 4“ 

CM 

CM 

M3 

ON 

ON 

«H 

«H 

O 

* 

CN * 

ON 

4* 

O' h- 

<t 

ON 

CM 

CM 

in 

00 

to 

O 

* 

cr * 

0 

m 

NC‘ 4" 

to 

CM 

CM 

rH 

0 

O 

0 

O 

* 

• * 

aj 

CM 

CM CM 

CM 

IM 

CM 

CM 

CM 

Co 

CM 

CM 

* 

»H * 

• 

• 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

* 

1 * 

0 

O 

O CD 

O 

O 

CD 

O 

O 

CD 

CD 

O 

* 

* 


1 

1 1 

1 

| 

1 

1 

1 

1 

| 

* 

* 

* 












* 

* 












* 

* « 

* 

* 

* * 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 












* 

« 












* 

* 

•H 

M3 

4* O'- 

tO 

U i 

G 

r- 

r- 

(T » 

M> 

00 1 

* 

ao * 

CD 

r-i 

0 rO 

ON 

r- 

O 

G 

CM 

CD 

in 

4- - 

* 

iT * 

m 

rH 

Lf> NO 

G 


4 

1—4 

cc 

4“ 

Kv 

CM < 

* 

• * 

in 

I s - 

Mi IT 

n 


4* 

4* 

to 

r*> 

fO,j 

Kv | 

* 

CM + 

• 

• 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

* 

1 * 

0 

O 

G CD 

0 

0 

O 

CD 

0 

0 

O 

O 1 

* 

« 


1 

i 1 

» 

1 

1 

1 

1 

1 

1 

1 

■r 

■* 












* 

* 












* 

+ * 

* 

« 

* * 

* 

* 

* 

* 

* 

* 

* 

* 


***************** 


NOnjlC'iOvDOO^N^ ON M) lfJ <rj r— 4 * 


in t'- h po ^ <tmj 

OGOrHtHrMrHrH 


N ^ a; N u") K) C- 

*H «—< rH rH «H O CD 


CC N vL 00 

c\j h> o m <r 

in Gj K.« CM O Jn 

H H -■\J C\, CM «~* 


o o o O O CJ G 

I I f t t « I 


* + * * 


0 o 

1 I 


OOOOOOOOO 

1*11 


****** 


lOHOh^COOinoiOOCcO^NN^OOCC 

off'<rfvojN 4 -c 0 C 0 f 0 \ 0 v 0 NO 4 -iccr 4 - H c 

H OJ ^ LONNOOflO^cOOC' X lO N ^ N rj H 


o * 
* 
* 
* 

♦ * 
* 
* 

4 * 

<r * 

CT' * 


000 

< I f 


CM \0 CM 


0 o 

1 I 


o o o o a 

I I I I I 


* * * * 


000 

* I 


000000 * 


Ki n s 

iD CM CO <f C K) CM 
o H H c\i PC fO 


-if £T O' 4 c <r 
H DO Oj H ON SO 
K) K) K) 4- ro CM 


******* 


cmsoct C\j cc- in on h c\i 
^ONiOhOOSOONo 
or^wncMtnooa^a 


I I 


0 

I 


0 o 

1 I 


000 

1 I I 


00000 

1 I I 


O o o O o * 


* * * 


********** 


* + * 


tn c 

CM CM 


0 o 

1 I 


0 C 00 a.NhNNN»O 

CM CM CM cm cm cm cm cm cv 

!*•*•••••« 

I O o o o <d c: CD O CD 

I I I I I I I I I 


CM CM Cw 
IO O IO 
in fO 0 s 
CM CM O 


rO *h 

00 4- 

ro o 

D H 


*h m cr 

fO 4 On 

<r (T 0 


r- co 

rH M3 

cr- cc 


000 0000000 


****** 


* * * * 


* *Gir><rM:r-cjC\jh-v£w£r-^r-<*'m u: -j C ^ r 0 ejcr«-HChcG*-.mr^^M:,- 1 .~(vr- 

*cr * oh-cM^ini^tnoocMoGr-iCMocrNr-ooooNr^Lni^rocQc^^mo^xQf^o 
* 0 * * *-i cr o <r ur ^ — ♦ ) »-< M> *0 r m; *-« cr mj in 44 h h o c u) H H ct cv a- 

* * * n Cj h CT ^ s£) in iW * Kj fO Kj K) *) ?«> fO Kj CO K; Cv (M CM h C D H m 

*^* *♦♦*#*,.*•,*. 

o«h«hooooooooooooocoooooooggc 30 C>oo 

I I I I I I I I I • I t • t I I t I I I I I I I I I 


I 


* 

* * 
* 

* LJ 

* o 


* *h * *H r-< rH 


* * 


t~iCMm<ririsQr-c 3 :‘Coi-scvfO<ra 3 vLir*‘cx;c'or-«CMK 3 srinv£>i s ‘Coao*-f 

COOOOQOOOHrHHHHHHyHriHtMCvJCMCMCMCMtMCV^CVKifO 


«H y-H r -4 r—t r 4 , — I, — I 


Cl. 

O 


* 

cr o ac + 

^ MJ Kj * 

oc co CC * 

*h r -4 * 

• • • * 

OOO* 

* 

* 

* 

* * * + 
* 


CM tO 4 * 
fO Kj K) * 

*-< *—i T— ( * 

* 


***** 


225 





UPPER SURPACf PRC SSURE COEFFICIENTS FOR VARIOUS ALPHAS 


««*♦«*« + * + « 


ORIGINAL PAGE 19 
OF POOR QUALITY 


\D CM tO in rO 4 f-* C\J vD H rO 

f r)(TI^O NH ^OflOCON4* 

sO O' X) O' O- CM X CO K) £T X) 

• ••*••••••• 

avoa^r-vjDvDiO<r^K)fO 

i «— • itiiiilil 


off'cocjrOooO'CM 
OOH(T. inCO\DO(T 
H^y£W<\I^Ov& 
O K) O © ^ 4 K) ft 

K> CM CM ft ft f I *-< ft 

I I I I I I I I 


\D o tn o o 

O O ft \D O 

ro o oQ p- o 

0 O' p- sd sit 

• i • i • 

ft o o o o 

1 I I I I 


HK)flsOK)f^OtO<Nj'i) 

00r04CMOCMP-CMC0r0 

K>fth-r^r-o^^o<-focsj 

• •••«•*••• 

OOOOOOOOOO 

I I I I I I I I I I 


♦ ■ft********************* 


OfloaN^K)flOCVli-MOCO 
K)fOv0^fOK)QOHinHir 
(T n (T vC H lO Cv. O lO ^ 
h-<r*Hir)0^4 , h*c\iac4 i 

CCOO>NvJlOlD4‘^fOfO 

I f. I I I I I I I I I 
I 


or-LOscif>c\joco 

CMCM'XJaQftCOCMf'- 
<r X) N c fO vfi iv a 

p'lOOOO^^^W 

• ••••••• 

I I I I I I I I 


ftyi>fiCMco® r ^>r'~r-i‘ fc -*‘ 0kiC c , " ,c ' J 

ftr^ir>*HCD^*^c\jsi;r^tn^oin<- 

N in Ci C If' \£ O ft CC sJD L> C* P- sG U") 
0(r«N'Oinif)tfKMOlOK)!OI<)lO 

fiocoooooooooooo 

I I I I • I I I I I I I I • I 


CN1 ^co^oor-HCT'u')intDftaQcuCsiao» w ro^or-c(jocv,si>^f<c'^^^sofi<rthj 

cr. fto>a s r**oofO-r t-«m%oooir>^co r ^c>coa N cor^fOUTff'^ONoocj > *-»w<rf^c^ * 

(Tcocoinoocsjfi^or-i^CNjf-cor^os0^rHCT>f^K>in^r^uicoK)OfiOf.c\ifi* 

f^vCl s -^fHsi;ft<rOsi)0J030vi0>h-sij-«*r0C\JOa^X^CCu0-0-K^f0K)f«'>K>r0f0r0* 


f^O'OOf^ iXX4“<rr r -lOCyJfvHHHH 

I f I I I I I I I I I I I I I » I 


lOOOOOOOOOO 


o o o * 

III* 


♦ * ♦ * * * * ♦ 




m^-,r^ftK>f*<rinocos/r^ftocsiK>cOffs>rruC x oj<»*cccOf»rorHirj<rr^ft<rvu^ 

^ w-. . . — r~i , s*\ m /y' or"> rt\ AS —4 — M lO O' r—t CT (T. ^ CM vC (T) CM K) O' O 


[P ri r n rj r< y-' m U. 4M I' n w vv r; — U - ^ 

(MNXtT'XNHOOXflOHflCCOOsOff'HHNK) 

HX^OrOX^ff'^4-CsU)0;4'vDK10&OCi3- 

X O fO O K, 3j 4- cc X CsJ O'- Ul O (U i X -f fv h j' 

IT, CL/f^sOLn<r<r»O^OK>CvjCMfMf<*-'*^^»-‘^*- <0 


O' ft a o- 4 cm m 3 to cm ro o 

vX vC lO XI 

p** p- u'i 4 k; cm cm cm cm cm cm cm 


I I I I I I I I 


ft o O O 

till 


OOOOOOOOOO 

I I I I I I I I I I 


KT O Ki 

ft -4- r- 

4 *■* cm 
<r o 

• ♦ • 

K) sO s0 

I I I 


LT. a. OCsCC\J(MOs£)NNO 
CCHvC\D^<r£TH^4-X 


K> K) O' ON li 


«■ H oc 4 


on m o ji oo to 


lfcHVLVlJU'wU'^«» sru/^ x **• w U' u' — •y' •' • 

*0r0if>\CiCC o 0 k 'ftif>4 

O 4 C h- Ki O oc X <M C vO x ^ K5 CNy H o o C. P*- 
ID^ ^Kj^fOCNJWWrtHHHHHHHHO OOO 

I I I I I t I I I I » I I I I » * 1 I I I • 


cm in p- 

\£t ft 00 

CM sD sO 
X) to CM 

« • • 

OOO 

I I I 


t ^ in 
4 CP 00 
■4* CM CM* 
CM CM CM 

• • • 

OOO 

I I I 


ft O 00 
Cv <t H 
f CD O 

CM C j CM 

• • • 

OOO 

I I t 


C\lCvfl^NflGCj'i(\tXaC*-tCQ'i34‘f w ^C\iC‘ i 

ftr-0'^rHh^o^cMr^G'u')X)c\iir)K)Cr'UTom 

HOCff'NfOrth-X'fNOC^XOOH^COrt 

l*; CC o Cm a~i K> O P~ if) ro f G‘ \G U ■ 4 *0 CM «-< f> 


ft O vX/ft<3-ftOCSjoCMv£0NOO<X/ 

x m cr o d'h- o G I s " <r c\j h h cc <r 
XO'rth»oCVlWsOflCCvOCO v£K?K> 
o U' lj' x CO 0 4 CM CM CM «-H H ft f 


Cv <J- <t-K}Kl^jOJC\jCgC\iH<-tHHHHHnHOOOOOOOGOUOOOD * 

| | | | | | I I I | I I » I I I I I * * * I I * * 1 1 1 1 1 1 1 1 1 * 


**+**.* + **********♦* 


« + *« + + « 


IT cr v0 4 KJ 4 

4 IT O'- 00 sD to tr 

f 4 4 f CT lO P- 

4 a CP P- 4 CM o 


M (O IO ft CM tf ' lO O C\l lO <MO 

x h x h c 4 1 <rcC0 0'ai s - 

CMCMCMCMf-OCMf— CMacm*-* 
crxr^Xi4^cs.ftfiooo 


Xi X) ^ h- 4 cr. xj x so o a O ' CP P- * 

OOK)fOOO«HlO'OC\JVi;<r^Ol^sDCO * 
CLX>f0LSi)CM'ii440CaQO'^ r >^CM ♦ 

0 O' 0 £ CO CC ^ vO 4- Cj H o o a c + 


O C\ CM CM CM CM CM 

I I I I I I I 


t I | ft « I I | • I » 


ooooooooaoooooo 

1 I I I I I I I I I I I I 


* * * * * 


**♦ + ** + *♦**♦*+*****♦*«* * * * * 


4 P- CM in o M) ft 

ft C O' sO Si) P- O 

s£ fO ft lf> P- s£ 4 

CD cm 4 CM C> O' X 


H«H^X H SwMsDOJX»OtO 

iDMrtoinohcovflhHW 

in a> c ro cm cj cm cc it* cm cl p- 

MJX X 4fOrHftOOOC- J 


if; ft CM 4 f« 4 C" kfj Kj P- f» C' X O 4 

o cq so n a X)4ocr*-fK><rccfOf 

XC\,0'hXNr'XlflO0>O^\D 

C ^flCJjOjttthlfl^lOHCCOO 


O CM* CM CM CsJ f! ft 

I I I I I I 


lilt 


n ft ft O 

I I I I I 


OOOOOOOOOOOOOOO 

• I I I • I I I I I • • • 


+ + + +* + + + + + + + *+ + + ****** + + + * + * + ** + + * 


♦ l; + 

♦ ft * 

♦ U. + 

♦ M * 

♦ tr * 

♦ O * 

♦ * 


ftCMK>4x:si)r^u:o i ciftCMro4Xi'i)i^ c ^ o 


C> H CV< fO 4 Ifl K CC (T- ® ^ CM K3 4 
CM CM CM CM CM CM CM CM CM CM fO 1“^ Ki K; K) 


* * * * * 


♦ ♦ + + *****************'*'* , **'* f * 



LOWER SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


ORIGINAL PAGE 19 
OF POOR QUALITY 


O 

Id 

o 

o 


II 

a. 


Ld 

Q 


II 

s: 


H 

Of 


<* 

X 


fO 

X 


3 

CC 


**************** 


* 


* 

CM 

fO 

o 

O 

<* 

in 

x 

o 

r-H 

o 

as 

X 

CM 

X 

in 

* 

o 

* 

X 

00 

in 

X 

<d“ 

rH 

i^ 

X 

O 

fO 

in 

CM 

in 

ro 

fO 

* 

o 

* 

tO 

X 

CC 


00 

x 

X 

X 

O 

o 

X 

ro 

rH 

rH 

CM 

* 

• 

* 

X 

OsJ 

<3- 

CM 

in 

r- 

X 

O' 

O 

o 

O' 

o' 

X 

N- 

X 


* X 

* rH 

* 


* 

* O 

* C5 

* • 

* iD 

* «H 

* 

* 

* 

* * 
* 

♦ 

* 

* O 


* <r 

* rH 

* 

* 

* 

* * 
* 

* 

* 

♦ ri 

♦ O 

♦ • 

* Cj 

* rH 


♦ 

♦ 

« 

* 

* 

* 

* 

* 

* 

* 

•* 

* 

rO 

CM 

m 

<r 

in 

rH 

CM 

X 

c- 

O' 

X 

X 

O 

X 

tO 

X 

X 

K> 

ro 

in 

CM 

h~ 

O' 

O' 

N- 

O 

<t 

X 

CM 

X 

to 

O' 


<t 

X 

in 

*■ 

<r 

to 

CM 

CM 

rH 

rH 

o 

o 

o 

o 

CM 


★ * * * * * 


CT> Oj a 

I I I 




O O C3 O O rH 


OCDOOOOOOO 


******* 


***** 


N O' C\j F - ) ^0 ® C' ^ a O' O' IT' N vd O IT K) fO OJ 
OOrHOOOoOOQOOOO 


* at rH O O O 

♦ III 


o o o o 


* * * + * * * * 


♦ * * * 


* * ♦ * 


******* 


♦ O' If; H n ^ if. IO ifj Cl K, 0^ <f- 

♦ (\jf^HON(T'(\jC\J\ONOf-<C\j 

♦ HO>rfOou^J\U«MfiHlOO 

« CC N fO N cc 0 0^ u 0‘ O' !*"■ h 


o 


00 

CO 

Ld 

2 

X 

LD 

3 

o 

a_ 


♦ * 
* 

♦ 

* 

♦ o 

♦ a 

♦ • 

♦ o 

♦ rH 


* * 
♦ 

♦ 

♦ 

♦ rH 

♦ o 


***** 


* * * * 


• * K) Ui U* U' O L- 


♦ 

♦ * 


♦ 

♦ rH 

♦ o 

♦ 4 

♦ lT 


****** 


G G rH 

I 


* 

« 

* 

* 

« 

* 

* 

* 

* 

* 

* 

* 


* 









* 


* 









* 


* 

<r 

CM 

rn 

X 

rH 

CM 

X 

cc 

* 

TO 

* 

rH 

00 

O' 

in 

rH 

in 

c- 

rH 

* 

CD 

* 

X 

o 

X 

cr 

K) 

r- 

CM 

IT 

* 

• 

* 

O 

o 

O' 

X 

X 

h- 


X 

« 

<r 

* 

• 

• 

• 

• 

• 

• 

• 

• 

* 


* 

o 

rH 

o 

P 

O 

O 

o 

o 

* 


« 









« 


* 









* 


* 









* 

« 

* 

« 

* 

* 

* 

* 

« 

* 

* 

* 


* 









♦ 

u 

* 









* 

o 

* 









* 

*-> 

* 

rH 

CM 

to 


in 

X 

r- 

cc, 

* 

X 

« 

G 

CJ 

o 

o 

o 

CD 

O 

c 

* 

r- « 

* 

rH 

rn 

rH 

rH 

rH 

rH 

rH 

rH 

♦ 

c*: 

* 









* 

o 

* 









* 


* 









* 

* 

* 

* 

* 

« 

* 

* 

* 

* 

* 


* * * * 


* 

« 

* 

* 

* 

* 

* 

* 

* 

* 

« 

* 

* 

« 

* 

ro 

<T 

CM 

<r 

X 

n 

CM 

ro 

o 

CM 

n 

X 

o 

CM 

O' 

t X 

to 

<3* 

rH 

X 

fO 

X 

to 

«r 

in 

rH 

r- 

o 

in 

rn 

> c- 

o 

ro 

r- 

rH 

X 

o 

in 

CM 

C' 

h- 

<r 

ro 

ro 

C- 

1 Ul 

in 


to 

fO 

CM 

CM 

rH 

rH 

o 

o 

CD 

rH 

CJ 

CM 

• 

• 

• 

• 

• 

« 

• 

* 

• 

• 

• 

• 

• 

• 

• 

o 

o 

o 

o 

o 

O 

O 

o 

O 

CD 

o 

o 

O 

G 

o 

* 

* 

« 

* 

« 

* 

« 

« 

* 

* 

* 

* 

* 

* 

* 

O' 

<r 

X 

rH 

c 

rH 

rH 

X 

X 

rO 

ro 

CM 

h- 

rH 

r- 

c- 

X 

rH 

CM 

o 

rO 

CM 

o 

X 

X 

rH 


X 

O 

rH 

rH 

•a* 

X 

CM 

h- 

CM 

r-* 

CM 

O' 

X 

in 

ro 

rH 

CM 

X 

Ul 


rO 

ro 

Cm 

CM 

rH 

rH 

o 

o 

G 

CJ 

rH 

CM 

CM 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

O 

o 

O 

a 

O 

* 

* 

* 

« 

* 

« 

* 

* 

* 

* 

* 

* 

* 

* 

* 

o 

ro 

X 

X 

X 

rH 

a 

Cm 

X 

rH 

X 

in 

o 

X 

G 

X 

X 

X 

in 

O' 

r- 

rH 

in 

rH 

O 

<r 

CM 

ro 

O' 

O 

<r 

r- 

rH 

X 

rH 


m 

X 

X 

■a- 

CM 

rH 

o 

o 

in 

<t 

• 

t*i 

• 

K> 

* 

CM 

CM 

rH 

rH 

* 

CD 

G 

o 

C> 

O 

rn 

CM 

CM 

o 

o 

o 

CJ 

O 

O 

o 

O 

O 

o 

o 

O 

O 

o 

O 

« 

+ 

« 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 

rH 

CM 

rH 

X 

CM 

X 

X 


ro 

CM 

X 

O 

o 

<r 

O' 


rO 

cr- 

rn 

rO 

n 

rO 

<* 

X 

X 

CM 

rH 

a- 

in 

O' 

X 

o 

<r 

O 

X 

CM 

X 

<r 

Cj 

o 

o 

rH 

X 

O' 

rO 

ro 

* 

to 

CM 

CM 

rH 

H 

CL> 

C.’ 

cr. 

CD 

o 

O 

o 

rn 

C^ 

G 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

O 

G 

O 

o 











1 

1 




* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 

* 

rH 

X 

CM 

rn 

X 

X 

CJ 

O' 

rH 

CM 

X 

-cr 

o 

Gi 

X . 

h- h- 


X 

X 

o 

or- 

X 

ro 

X 

0^ 

o 

ro 

rH 

rH 1 

CM 

C- 

K) 

U' 

X 

•3- 

o 

rH 

TO 

<r 


ul 

u*> 

r- 

CM 

C\l 

rH 

rH 

G 

G 

o 

CJ 

G 

o 

o 

o 

o 

o 

rH 

CJ i 

o 

O 

O 

O 

o 

o 

CD 

O 

G 

o 

o 

o 

o 

G 

O 1 








1 

1 

l 

1 

1 




* 

« 

* 

* 

« 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


h- 

CM 

X 

O' 

CM 

1 rH 

rH 

O' 

<r 


X 

C- 

O' 

X 

o 

CM 

CM 

rH 

o 

o 

• 

• 

• 

• 

• 

O 

O 

O 

o 

o 

* 

* 

* 

* 

« 

X 

X 

X 

o 

rH 

<r 

O' 

rO 

X 

CM 

X 

f- 

rH 

G 

ro 

CM 

cv 

CM 

rH 

o 

G 

o 

O 

O 

o 

* 

* 

* 

* 

* 

to 

X 

X 

CM 

X 

CM 

o 

CM 

X 

Ul 

CO 

X 

CM 

rH 

<r 

CM 

CM 

CM 

rH 

o 

• 

• 

• 

• 

• 

o 

o 

o 

O 

o 

« 

* 

* 

* 

« 

rH 

o 

X 

O' 

X 

m 

o 

CM 

in 

rH 

r- 

X 

CM 

cm 

h- 

<M 

CM 

CM 

rH 

G 

O 

o 

O 

a 

O 

« 

* 

* 

* 

* 


* * * * 


* * * 


* * * * 


OOOOOOOOOOOOOOO 

I I I I I I 


******* 


************* 


* * * * 


OrtlMKJ^insONOOlT'OHWfO^IOtfNa-O o H (\J lO ^ 
HHnHHHHt-lnHrvCyCVCJCSiCuCJWfMCVJKiK/lOfOK) 


* * * * * * * 


* * * ♦ 


227 


* * * * *********** 



UITFR SURFACE FRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


228 


is 

UJ 

n 


o 

u 


* 

4 

* 

* 

4 

* 

* 

* 

« 

♦ 

4 

4 

¥ 

« 

4 

4 

* 

« 

* 

4 


ORIGINAL PAGE T9 
OF POOR QUALITY 


UJ 

o 


o 

II 


2 

o 


o 


t/J 

Ui 

2 

X 

o 

3 

o 

or 


m 

or 


ro 

X 


3 


* 

* * 
4 


4 4 4 4 


4 4 4 


X 

r- 


fO CM 
C\j CM 


*-h fO lO 
r^- ^ h*- 

« C O' 

CM IX) fT. 


CV C ri OC C' 3C Kz (NJ H CC <r lO ■/) XS 4- 4- vT ^ H a If) 4- N H 

cm x r- <r x 'tf' xcj h ui h c\i ’O cl r-iHajC'h*u , )fl-{La;v£^ cd cm r- cr> 

cm a <r o h** cr Kj u j r* •-* x c* cm x *-■ x cm x cm •-« o *-* «-* x i-i x cv u cm 

X ir «-* X *-> x h <r C- Cl x> rO CM O C? ■ c X X IT L Cf U • X) X X X X <J“ X 


h- 4 
•H 4 


0 oo h 
^ I I 

1 


\Liriin<r<J’^'^T^r;f-'HH^HooC'Ooc'Ooaooooc'Q 

I I l i I l i i II i l I I I I I i i I i l i 


* 

* 

« 

* 

4 

4 

* 

4 

* 

4 

4 

4 

* 

4 

* 

* 

* 

¥ 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

* 

« 


* 

4 

X 

X 

X 

*— < 

X 

IT 

r- 

in 

f -4 

IO 

rH 

X 


CM 

CM 

O 

CM 

t-H 

(T 

CM 

X 


X 

X 

K> 

cr 

<r 

a 

O' 

X 

r-t 

<r 

X 

X 

4 

4 

* 

X 

4 

h- 

X 

X 


cr 

r -4 

C\J 

r-f 

ro 


X 

IO 

o 

r-l 

cr 

X 

fT 

<r 

CM 

r*H 

l n 

ro 

v£> 

cr 


CM 

r** 

CO 

O' 

*-4 

cr 

CM 

r- 

o 

4 

* 

cr 

* 

C- 

r-H 

X 

r~ 

r- 

a 

cr 

ro 

<r 



X 

rO 

X 

X 

X 

r 


C- 

*- 

c 

sO 

a 


*- 

CM 

Cj 

CM 

•o 

X 

< 

O 

o 

O' 

* 

* 

• 

* 

< 3 - 

X 

c 


«~< 

4 * 

X 

c> 



X 

o 


CT- 

f- 

X 

K. 

CM 

Cj 

r.‘ 


X 

u r# 

x 

X 

lT> 

LO 

if) 

if, 

X 

X 

X 

X 

<r 

* 

* 


* 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 

4 

* 

»-H 

* 

C 

f-l 

GT 


r- 


in 

IT 

<r 


rO 

K) 

CM 

CM 

rH 


*-4 

•“H 


o 

o 

C-> 

o 

o 

CD 

O 

O 

a 

o 

o 

o 

o 

o 

o 

4 

* 


+ 


r~4 

1 


i 

« 

i 


1 

i 

1 

| 

» 

1 

1 

1 

1 

1 

1 

i 

l 

1 

1 

l 

1 

1 

1 

1 

1 

1 

l 

1 

1 

l 

4 


♦ 

4 4 

* 

L * 
O 4 
p~i 4 
L u * 

t-i * 

Q£ * 
O * 
♦ 


*♦44 


4 4 * 4 4 


»n(\jrO' 4 'irXI^CL 


*■ 

¥ 

a ■ c.' ih a k: ^ in vu ^ cc o or-* cm ro<rXv 4 jr‘-cco a r« c\j ^ <r * 
hhhhhh^ihhhCMO. CM' C\i (\j (\i cm (\' fVi Fj Ki iO hi K/ * 

4 


************ ********** ************************************** 



U WFR SURFACE PRESSURE COEFFICIENTS F OF VARIOUS ALPHAS 


o 

L~> 
O 


ORIGINAL PAGE E9 
OF POOR QUALITY 


It 

3C 


i/) 

</} 


o 


M 

Cr 


rO 

V. 


Z> 

X 


♦ uO 

♦ f- 

♦ • 

* r» 

ft *--i 


♦ CL 

ft T. 
ft • 
ft v£ 

♦ *-i 


ft 

ft 

ft 

* 

♦ 

-ft 

♦ 

ft 

* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

K.. 

if: 

LT' 

r- 

r-H 

X 

LO 


X 

*o 

m 

<r 

X 

u) IT 

C*- 

cv 




r*- 

IX 

cr- 

lO 

in 

CV 

Vj 

kCj 

ro 

rO 

■cr 


*iT 

a ' 


■a- 

<r 

X 

tr 

m 

X 

o 

C 

U) 

<r 

■3- 

u : 

Nil 

r-4 

X 

X 

c: 


X 

r- 

cr- 

•“T 

o 

X 

C 

X 

r- 

su 

L ’■ 

*-H 

cv 

c_> 

o 

CJ 

Cj 

o 

CO 

O 

n 

O 

CJ 

o 

o 

c; 

CJ 

t 

1 

1 














ft 

* 

4 

ft 

ft 

•ft 

♦ 

ft 

ft 

ft 

ft 

ft 

ft 

♦ 

ft 

ft 

X 

rvl 

X 

fO 

<t 

r- 

cro 

♦-H 

CV 

o 

r-i 

c. 

cv 

fO 


a: 

r- 

<r 

cv 

X 


X 

in 

X> 

m 

Kj 

<T 

in 

X; 

i-H 


O' 

C- 

X 

X! 

CV 

o 

c_ 

CJ 


0" 

o 

cr 


K? 

rO 

>r 

IT 

-a 

Lfl 

Nil 

• 

r— « 

• 

X> 

r- 

X 

C 

c 

fD 

C 

0 


r- 


IT 

o 

cv 

o 

O 

o 

c- 

o 

o 

o 

«»-» 

o 

c* 

O 

o 

o 

O 


ft * * * ft 


K> 4-i O' UT «H tr -3" fO 


w: vi: rr> 

C Cv n C C’ 


o c> o 

I 


C H H If fs. ^ K (J' K> J' Kj CvJ ^ a X 

KvoiToioo^ifiMnHC'H^K, *ir 


♦ 

+ L.J 
* CJ 

ft •— 


* r~ 

♦ I 

ft 

ft ft 


ft H (\ K; <t u"- vij r- X O' O 

ft C? O W> O O O O O CV «-i 

ft »■"* H H rl «— t rH r—< •— 4 +~* H 

★ 


O CO CJ CJ CJ 

I 


Cv ro -a* ui \Ci t*- cc O' OHOjKi^in^r^ x u* o *-i cv «c < 9 - 

h h rt H h n H |H (V Cy tV W (\i (M M CM (\i F, K, ►Oy Ki 

» -i iH **H ^ r- ( r— t i—* T-* « — * * — 4 ^-i r — * ^ rH «— 1 r-* »— I *- I *— 1 *-4 «H 


* 

I 229 

♦ 

* 



UPPER SURFACE FRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


ORIGINAL PAGE IS 
OF POOR QUALITY 


230 


********** 


******** 


* * * * * 


O 

Ui 

o 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


o vi)TK)<j-rOLnfM^QOoa)^Hvfl\i!<r(r 
lO <0* X 00 ii“> <C fO'T*“'CrHvr)COvflCvJfO< r H 

♦ aict)KiHHC\f N ^iOioohcoo‘'£rff'ff' 
o>Ln=oa'trvo^(X)coajcoaoxi s 'f v ~f^^^~^ 


oo H h- 
o o vQ 
C' cr ao 
p- r*- p- 


O O 

i 


a o 


O CD O 

I I I 


o o o o 

till 


o o 

I I 


0 

1 


0 

1 


K) o 
<r o 
P- P- 
p- p* 

• 

o 

I 


X <r 
u> ^ 
p- p- 

• • 

0 a 

1 i 


o o «-1 
<N4 CsJ 00 
H H (O 

p- x <r 

• • • 

0 o 

1 I 


CC T O 
co o <r 
p- r** <r 

Cv n C 

• • • 

0 o o 

1 I I 


X ao x 
cp <i- 
00 a 

o o *"< 


O O CD * 


* * * * * 


* * * * 


* * * * 


<r fO r-i 

pO C\J OJ 
^ P- OJ 
in aQ CT' 


* 

* 

♦ 

* 

* 

* 

*********** 


0 

1 


inOOK)Cg(\jcCvi 3 CVilf>(VJP 1 *CNJMP-^Of 0 P‘fQ\i)l 0 ir(P 4 'invCC 0 £' * 

^flQOhsoa'^coif)af<)»Qroc\j<x^cr^irwPo^oK50'4i'oo^* 

yv w b"> 4 * *-« CT J P Qj Jj ® OC a' P P 'O li" 4 - M ^ O O. P U' fO K i XI C) * 

COCC a Q c 0 'X'CCP-P-P-r s -P~P-P-P-P~ r ''~P*P'P-P* XX ^ CM r «4 O CD O f-H * 

OOOOOOOOOOOOCDOOOOOOCDCjCOOOOOOO-* 

• I I I I I I • I I I I I I I • * I I * 1 1 • 1 1 1 * 


* * * * 


* * * * 


****** 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* * * * * * 


(\j4‘0>co^oP^coajvi3fOXcvin<i'iP<fc:^oc^roK)sC^fviHK)OvX)U)PP 

HHin*PWinPPHONvD(VJOAMO{C^ orONN^ ^ VO J ^ OOOvCO® 

o4'ccr^^o\ic\jrOLOvOininir>ooo^Osic\ih')<P<p<rK)<\*-*ooot\iP*vo»0'j’o*-i 

OHtfifun4JV0s0v£(v0v0sC'flvapppPPPNPNPP^i*}^l\|HOnr«H 

##»##••••••••••#•••••••••••••••••• 

^aoooooooooooooooooooooooooooGoOao 

I I I I I , I I I I I I I • I » I I I I I I • * 1 1 I * * 1 


«-t * 


****** 


* * * * * 


p- 

o 


II 

>: 


II 

o: 


in 

X 


3 


o 

I 


0C O vD K) o, C' 

O fO \D IO ID ° 

vC <T Cu if- o ^ 

C CV r* C\ fO lO 

• •#••• 

G o o c: o o 

I I I I 


<r x x cr 
k; oj «h 
P f*i IT p 
k <r <r <» 


o ao X if; «-* o 

(T> (T' X CV K) 

Lf\ O K/ h- H K) 

4" *i") li ii*i X X 


io c cr rv p 

o oj x in 

i/} vc p x cp 

X X X X X 


O O O O O CD 

I I t I I I 


o o c> 

t I I 


0 o o 

1 I I 


0 o o 

1 I I 


rH G CY 

O CV p* 
O CJ . 00 
P** X Vj 

* • • 

0 o G 

1 I I 


O ' x in 

<T 0C CV 

X P- f-. 

x i£j <r 


o “ m 

CP 0 P- 
*n <r *“* 

Cv H o 


P- X tt 

rH O 

X *>-♦ rO 

L- 


0 o 

1 I 


r . o o o o 


00 

O') 

lu 

z 

X 

G 

O 

x 


f^.c s j<tcDOXT-(G^^of ,,fc -a'Ln’Xxa*--‘Cj»-tt^p-x— » x x m 

HxcviDiP^^co^xin^pHc-vOHCjcr. crcMojtocNJiT'ox 
O OJ o Lp •T Cj ■STGsOC'POP^CNiXCV 

X if) (“\J ° ^ H CM OJ C\) rO K) 4” 4 ID LO LT> X X X XX X X X X IT 


X X <J* P~ 
X p- x ^ 

O'. <* kv o 
fO (V c 


O' m 
<r cp 
cv eo 


O r-t »-H 


O O 


OOOGCGOO 

I I I I I I 


CD 


GOG 

I I I 


G o O O 

I I I I 


CD G 


0 

1 


O O O Cl 

I I I I 


o c.» 

t I 


G O CD CD CD 


t I 


*********** 


******** 


* * * * * * 


(\ fO CT' ° ^ Cw p o' ^ ° ^ ^ ^ 4 c. CV ID vT' P x X O' 

CT Ht^OrONK)K)K)fOO\U4-HH^Cir(MN 

{V in 111 CJ h K) CC c« o K) cc 4 H a 4 X « -j vC Cl., o c\! 

II p 4 Rj (\ H C P C3 H fH C\i ^ K ID Lf' ll vi) X 


cv 

I 


o o o cr* o o 


o O O O o o 

« I t I I 


G O 

I I 


C>G O O G G G O 

I I I I I I I I 


r-t P 

in p- 

<M Cvi 

C X 

• • 

O G 

I I 


O' o f» 
P- K) O' 

CV H (p 

C X L“ 

• • * 

O G G 

I I I 


r-l 

x IT 

r-j tD 


* 

♦ * * 
* 
* 

Ifl K; ♦ 

X CT * 
k . <r * 
^ v . > * 

• • * 


O O O O o o 


I I I 


* * * 


********* 


c* 

I 


v: IO OC a ^ H P X vO K) H CT r * c P (r- tt o \3 ♦ H y£ IT Cl IO If- 0 CV L O 

ttiniri«aiiTPHfOccH U ^HCMu»LDvflr.o.PCJino^osD«vDH^a 

ana c\j cv ^ x J ^ «n p: g o x- o m p- O' Cv m p x co c p o u, ^ ^ r cv ir. 

rH CT X 4 * »0 f,; h r- C Cl rt N t\ K; * <t * L r -O uO li VO U~ U ' P**) isl ^ C. ^ rH ^ 


OGGOOGOOOOOGOGOGGOOGGGG 

I I I I I I I « 11*11 


O G O Cv G O G O CJ o G 

I I I I I I I 


* * 

* * 

* OJ * 

* CD * «-H 


* 

* 

« 

* 

* 

* 


********************************* 

x cc CD CV ro CC CY X CD CC PO m O fO X CP PI K- OJ ro o CL O' a, CD K-, 0 > X cv c i X 

ooocviirinHXioioinHirHiooaiyco-tNflHuDtvja'WPHOvoiOHoK 

X c\i Gj P C K) cv, <*■ X ^ G Oj I H x X CV X C C - X) K; <r >r P- C C. <J- Cj X 

c> x x if c 4 ^ f' h h c- h oj a'm p j »o <r tn m xj u“ x l'> k> ^ g g •-< 

OGGOGOOOOOGOCGGOOOOOCpOOGOGOOOGGOOO 

I I I I I I I I I * I 1 I I I 1 I * ■ 


* * * * 


G 

p* 

Ll. 

or 

o 


HrjfO 4 K'^P<KPO^aK)sMDvj 0 PaC OHCViOClDvOPa^Or-CVP)^ 
H ^ h h h h h h h h c\j w fv r, w i\ cv Cv c, cj k: id ?d ^ 



LOWF.R SURFACE-. PPESSIJPF COEFFICIENTS FOR VARIOUS ALPHAS 
RUN F5 R = f.O MILLION M= 0.07 DELTA F= 0.0 DEG. 

C (ROUGHNESS, ON) 


ORIGINAL PAGE 13 

OF POOR QUALITY 


* o * ^OivOb-rtSioco-J-rtcotM^MrooSa:' c^o<•S^^^lr!i^?£! a ■’ ,00 ' 0 ' 0 ' , ' fr ' lf, * 

: - ; ^ ^ ° . ~ . *: ~ ~ *r “ •: ^ *: ~ ~ ~ ~ * 


.ooaoooooooooooooooooooooooooooooooi 


o * ^CMvor-~r-K;cc^^aocM'ii^o£°£r 2 ££ , r:?~ ir ^^«-^ir-aj<rac + 

• + C' N in T ro ro 0,1 A, - ^ ^ ^ _ U ° w N ^ ^ ^ ^ c w C N Cv 3 X * 


* *-l * 

* * 

♦ * 

♦ * 

« * 

* * * 

+ * 


C N kD T ^ f'') fO Cj OJ (.Al -i H O O C OO 

* * *^ * * * 

OOOOOOOOOOOOOOOOO 




OOOOOOOOOOOOOOOO 


» • • • * 

O O Q + 

* 


* * C\'P*“-O<rccvCC 0 vr;OKl*--ia 0 \D<rxr s, -arr r\t r*- ~ ^ * 

* CM * HK) 0 'K)^SO 4 -(r< f HinHK s|s. Nj s 2 ! m K ^ ^ ^ ® ^ ^ ^ ^ U ° ° ^ ^ * 

:cS:n*.^^~*:-:':-:‘»oSSSo£s 2 2 s^^r;^£ 2 S 2 sas 52 : 

: : - ° ° ° o o o o, o o o o ? t , ^ ^ 0 * ^ ^ ^ a — o — 0 - ^ ^ ^ o . o . ^ ^ : 

* * |, *»i*iiiiiiiii r 


* • • • • » • « « . ..* ^WiHrtHHHrtrtlMPy^HHaariwfviywJ;* 


• ooooooooooooooooooocjoooctc^oooooo 


U uj n + 


O O * 

+ 


|THK)COMsC<rxriNO'. fONcchr-KHOC^iT; 


srsssygssssssRsssRSiSssSSJS"- 2512 " 2 - 2 ^: 

" 2 ss^s:s:sj«: 

. ; oooooooooooooooo o^oooJ 0*000 oJ^c^oooo: 


+ CM vi, U - ! LO tf'J RJ C) d* h h* f-*- h*~ rr\ .rr hty N rv ^ A , . 

* C'b'-*AjofMHPxoin^Hc, <r cc<ri^-'^-^^~ o;irVr ' ir/Na:Xc0 ^ 


c\i a ro in c; s o t. J ^ c J J J J ![; J ^ ^ ^ ° ^ ^ 3 ° n s ^ vo (v 


<M CV ; J <V f . I\i fv (\ O Ci Cj rt H H 


0 CJ 0 000000 000 O 00 Cj 0 oer>r*v<— — * * * * * * * # * 

I I I I | i » . , » i 1 7 ,,T? < ? < ? < ? 00 < ? 0 c = , °C 3 =>oooao 


^vflvOCM«NO'SsCCN^,n HU:u ->OK).fr 


^ * tur^ ?• S N K- in in O O (\i in vi O CM O 


^ N N X iT) a O', c 00 o <r CC u 




~ ^ *2 °. * 't * •« * «■ ♦ -. « n w £ £ « ° ” S. VV £ £ " 


X O vfi N O ' 1 U' IT) ^ C O^OOOGtfHlOhd i (VC 5 wl < ’Jfiifik)k - * 

o cr i^ vD O' LC vO O rn m VO ro r-- ro in ^ !o t' ^ ^ ^ a ° c " * 

H « >£. cr u: c- a 4 - c C Vi K 2 ? 5 ^ ° ^ ® ^ ^ « t'J N tt s ♦ 


0 * H CC X 1 X V/: c 

• ♦ <3 cl it . 1 Cm c> c 

LTi * • •••«, 

1 * O r-4 f-« *H r-« C 

♦ I I • I I I 


-r i - 7 "r ,7 7 7 ’ ' 7 ~ "X ^ Ui ^ V J 4%J *“« u if; c, c sfl c- x h n s 

vO ^ VI ^ in if, vF ^ <1 ro fO fo MI fO ^ Aj r , c G M ^ ^ 


0 o o o o 

1 I I I I 


?????????????? 


SS 2 SSS£SS 5 = 222 S 2 S 5 ESS 2 Cic-t«s 


■* Ll_-« OOCiOOOOOOf-t,-* 

* *~h + *H «“<«-< r-H «H *H «~i «-E *-i ,-n 

* a. * 

* o ♦ 

* ♦ 


rj CJ CM CM LM CM C\ CM CM C\ fj K> K) k> fO 

'“ iT “ < ' r “ ,, ' rH,r ' < *"“*»- 1 r~<r--»*— <r-H r H*-i r -|,-ir-( 



UPPER SURFACE FRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


232 


ORIGINAL PAGE 19 

OF POOR QUALITY 


O 

Ui 

o 


o 

II 


I s - 

cd 


u 

£ 


Z 

O 


II 

LC 


»n 

X 

3 

cr 


* 

* 

« 

¥ 

* 

* 

¥ 

+ 

* 

* 

* 

* 

+ 

* 

* 

¥ 

* 

¥ ¥ 

* 

¥ 

* 

* 

¥ 

« 

* 

* 

* 

* 

¥ 

* 

* 

¥ 

¥ 


« 

* 

X 

CM 

3 

X 

O' 

X 

IP 

fO 

CM 


O 

r- 

in 

rH 

O' O 

X 


r^- 

rH 

CM 

0 

rH 


rO 

X 

O' 

IO 

ro 

rH 

3- 

rH 

« 

IT* 

CO 

p- 

rO 

CD 

O' 

-T 

03 

in 

vO 

cr- 

CM 

rH 

rH 

rH O' 

0' 

W-* 

0 

M3 

& 

■3 

X 

in 

X 

CM 

rH 

CM 

O 

rH 

in 

O 

* 

p- 

X 

LO 

3 

<3 

w 

P- 

UJ 

0 

cr 

4- 

X 

a 

rH 

X MJ 

r- 

0 

rH 

CM 

ro 

CM 

•3" 

in 

O' 

in 

O 

m 

ro 

3“ 

Cv 

• 

+ 

X 

CD 

X 

CM 

rH 

00 

tO 

r* 

0 

v£ 


»H 

X 

M3 

<C K) 

CM 

*-H 

rH 

CD 

O' 

X 

f-- 

X 

m 

3 - 

rO 

CM 

CM 

CM 

CM 

O 

♦ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

» 

• 

• 

• 

• 

• • 

• 

• 

• 

• 

• 

• 


« 

• 

• 

• 

• 



• 

ri 

* 

rO 

X 

m 

u> 

3 

rO 

rO 

♦O 

CJ 

ro 

CM 

CM 

rH 

rH 

rH rH 

rH 

rH 

rH 

rH 

0 

O 

CD 

0 

CD 

0 

O 

0 

O 

CD 

0 


* 

* 

1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

+ 

* 

* 

¥ 

* 

* 

* 

* 

¥ 

* 

* 

* 

* 

* 

* 

* 

* 

« 

* * 

* 

* 

* 

* 

♦ 

* 

* 

* 

Hi 

♦ 

Hi 

Hi 

* 

Hi 

* 


¥ 

¥ 

W> 

K) 

X 

x 

X 

in 

in 

<J- 

m 

*r 

O' 

M5 

CO 

rO 

X M3 

\D 

ro 

O 

r- 

in 

O 

rO 

X 

X 

CM 

ro 

in 

3- 

rH 

X 

rH 

« 

rO* 

X 

0 

H 

ro 

CM 

0' 


«-» 

rH 

in 

rH 

0 

CM 

CM O' 

O 

ro 

O 

r** 

rH 

O' 

X 

rH 

h- 

X 

O' 

O' 

in 

in 

X 

O 

* 


O 

fO 

rH 

K: 

rH 

+4 

CM 



a 

'■A- 

ao 

<L 

in 

a • 

CM 

Mi 

O' 

CM 

ro 

X 

CV 

Cv 

0 

ro 

3 - 

rH 

0 

O' 

• 

« 

rH 

X 

3 

O 

♦O 

rH 

O' 

VJ 


CO 

0 


in 

<T 

JO CV 

rH 

H 

r> 

0 

cr 

ao 

r- 

r^ 

X 

J“> 

K> 

CO 

• 

CM 

• 

CM 

• 

rH 

ac 

* 

* 

• 

CM 

3 

*3* 


ro 

rO 

cv 

CM 

tv 

CM 

CM 

«H 

rH 

rH 

rH rH 

rH 

rH 

rH 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O 

O 

O 


* 

♦ 

1 

1 



« 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 1 

1 

1 

1 

1 

• 

1 

i 

1 

1 

1 

i 

1 

1 

1 

1 

* 

■* 

« 

* 

* 

* 

* 

* 

* 

* 

* 

¥ 

* 

* 

« 

« 

* 

* 

* * 

* 

+ 

* 

« 

¥ 

* 

* 

* 

Hi 

Hi 

* 

Hi 

HI 

* 

* 


* 

* 

X 

3 

O 


CO 

in 

IX s 

Mj 

cr- 

r- 

r- 

rO 

*H 

cr 

rH 0*- 


3* 

ro 

CO 

M3 

X 

rn 

X 

r- 

cr- 

ro 

I s - 

rH 

X 

CM 

CM 

* 

in 

p- 

p- 

rO 

3 

X 

cr- 

a- 

cu 

cr 

<3- 

in 

•H 

X 

in h- 

rH 


X 

CM 

IO 

X 

X 

0 

0 

in 

CM 

CV 

O' 

3- 

3“ 

0 

* 

K 5 

C\J 

<r 

a 

X 

3 

cr- 

n 

cr 

«- 

0 

0 

h- 

m 

r- 0 

^3* 

a 1 

CM 

X 

CM 

<r 

cr* 

3 - 

X 

in 

O 

in 

0 

O 

X 

• 

* 

3 

(7 s 

a> 

<r 

CJ 

p- 

UD 

KJ 

rH 

0 

cr 

r- 

<r 

rO 

tv CM 

rH 

0 


O' 

O' 

* 

X 

r- 

* 

I s - 

X 

• 

IT 

3- 

• 

cv 

• 

CO 

• 

CM 

• 

rH 

• 

r- 

+ 

* 

• 

rH 

* 

rO 

• 

**) 

* 

ro 

• 

fO 

* 

CO 

* 

cv 

CM 

• 

CM 

CM 

rH 

rH 

r-i 

rH 

rH «H 

rH 

rH 

rH 

0 

O 

0 

0 

0 

0 

O 

CD 

0 

0 

O 

CD 


* 

Ht 

1 


1 

1 

1 

1 

1 

1 

1 

' 

1 

1 

1 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

‘ 

1 

* 

¥ 

« 

¥ 

* 

¥ 

+ 

* 

* 

* 

* 

* 

¥ 

* 

* 

* 

* 

* 

* * 

* 

« 

* 

* 

* 

* 

* 

* 

♦ 

+ 

* 

Hi 

Hi 

Hi 

Hi 


« 

* 

C\J 

K, 

P- 

ro 

CV 

CD 



rH 


O 

v0 

r- 

X 

r- m 

X 

0 

O 

• 3 - 

M3 

0 

X 

X 

a 

f-3 

ro 

X 

rH 

rH 

CV 

c 

« 

cr 

3 

CM 

X 

C ' 

CV 

ac 

X 

in 

rH 

CM lT> 

CM 

rH 

x r- 

rH 

CM 

r- 

X 

X 

rH 

r- 

in 

X 

O' 

rH 

rH 

or 

X 

3- 

0 

* 

rH 

iO 

c 

u* 

in 

p- 


r- 

in 


CM 

in 

ift 

Mj 

O' Ky 

0> 

<T 

cr- 

in 

O 

Mj 

0 

X 

0 

rH 

X 

X 

cr- 

P- 

lO 

« 

* 

cc 

CM 

cm 

C' 

r- 

3 

cv 

0 

L 

X 

r*» 

L~) 

ro 

CM 

rH rH 

O 

O 

u 

c ■ 

• 

O' 

X) 

X 

h- 

I s - 

• 

X 

• 

3 - 

• 

CV 

• 

rr 

• 


rH 

• 


* 

♦ 

• 

0 

* 

rO 

• 

rO 

* 

CM 

• 

cv 

* 

CM 

CM 

CM 

• 

rH 

rH 

rH 

rH 

rH 

rH 

rH rH 

rH 

rH 

CD 

0 

0 

0 

0 

0 

0 

0 

0 

0 

CD 

O 

CD 


* 

* 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

‘ 

1 

« 

* 

¥ 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

¥ 

* 

* 

« * 

¥ 

* 

* 

* 

* 

* 

* 

« 

* 

Hi 

Hi 

Hi 

¥ 

* 

* 


♦ * 
* 
* 


♦ * 
♦ 
* 


Z 

O 


</) 

00 

UJ 

z 

x 

o 

3 

O 

CL 


¥ * 

J « r- v£ c\ a. h sD (Ni (r- fo k) uJ o oc o o \o c irnT! (T 1 n in ^ kj tT' ^ o in a- if - J' i* r ' h 

+ qj * NC N 4-;c<tcr^HoiDi0tr<\j^H0'(rH00i0'j)Hh fc or0'3 - C‘‘i0\0iof , 'Cc i ^H 

*0 * i^iovD<rK/OfOHio'o^o^'£^< , *fOou)^cr'inHXTv£t\iojH\crjCP'f s ^ 

« • ♦ CM X P- U0 rO CM O CO P- X UD 3 CO rH tH O O O O' 1 0* 00 X X P- P- X if. 1 K> CM rH rH O O O 

* il ♦ 

« ♦ C) Cvj C\j Cv OjC^^HHHHH*-i»-iHHri^OL3 0 0CjCJO OOOOCDOC^OO 

* + | I I I I I I I till lllll 

+ ♦ 


* * 
* 


+ * 


I I I 


I 


lilt 


I I 


* * ¥ 


¥ ♦ 


* * x cc, p- r 033 *~ 4 't-izzccL<itCstQ k 'fO cm ^ \c r*> o o ^ ifj x o t- s ^ ^ c< 

« ro + (\jp-ox t oxroaocoxEOcr> 2 Ccvc£: 3 incprocr'inacxcr' 3 xoinxp-p-'nxt\j 

« O * fti 0 > W K) N ^ N c O Ki N vfl K’ cc ^ H CC If I o Ci 4 rj (T- o c X c 4- \D O'. If H o 

* • f ri C Cv L ^ I s * v* if> ^ CJ H O O ■*> t' u L 1 C X w X f— P- P- FO CM *-» 0- Ct O C. 


* « 
+ 


tv 

• 

CM 

CM 

rn 

rH 


rH 

rH 

rH 

rH 

rH 

1—« 

rH 

rH 

rH 

CD 

CD 

0 

O 

CD 

O 

CD 

O 

Cj 

CD 

c_- 

C, 

0 

O 

CD 

0 

0 

1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

1 

¥ 

* 

Hi 

* 

* 

* 

Hi 

¥ 

* 

* 

* 

Hi 

* 

Hi 

He 

He 

« 

* 

¥ 

Hr 

♦ 

HI 

* 

* 

HI 

Hi 

* 

* 

HI 

* 

* 

Hi 

X 

in 

X 

X 

X 

O 

m 

r- 

I s - 

X 

W 

CV 

rn 

3 

X 

X 

X 

IT 

O 

fO 

ro 

C'J 

rn 

u 

X- 

rO 

Cm 

if 

ao 

CD 

Cm 

r- 

CD 

-0" 

U) 

X 

rH 

X 

in 

Kj 

r- 

O' 

•O 

O 

r- 

<r 

<r 

P- 

C- 

O 

IX) 

3 

rH 

OJ 

r- 

rH 

X 

3 

O 

X 

ao 

P- 

O 

CP 


CD 

r ) 


IT- 

CJ 

IT 


p- 


CV 

K.t 

a 

p- 

in 

K> 

CJ 

w 

X 

X 

3 

rH 

c 

I s - 

c- 


fO 

p 

p- 

P- 

Co 

CM 

u - 

C: 

r- 

•a. 

U» 

<r 

fO 

p; 

p. 

rH 

rH 

CD 

0 

X 

j- 

J 

L 

O' 


X 

X 

X 

p- 

r- 

r- 

X 


(V 

• 

• 

O 

• 

O 

• 

• 

rH 

• 

rH 

• 

rH 

rH 

rH 

ri 

rH 


rH 

rH 

rH 

rH 

0 

0 

0 

C- 

CD 

Cj 

CD 

0 

O 

CJ 

0 

0 

0 

0 

0 

CD 

Cj 

O 

CD 

O 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 


Hi 

* 

* 

Hi 

* 

* 

Hi 

+ 

* 

HI 

* 

* 

Hr 

* 

Hi 

Hi 

Hi 

HI 

HI 

Hr 

Hr 

Hi 

* 

* 

« 

* 

* 

* 

Hi 

H 

Hi 

He 


CM 

in 

O 

IT 

3 - 

in 

I s - 

3- 


X 

c* 

ro 

cv 

X 

rH 

X 

r- 

C' 

X 

X 

X 

c\ 

h- 

X 

c s 

u. 

O' 

a 

O 

X 

c 

CV 

X 

r- 

X 

rH 

X 

K3 

X 

ro 

cr 

X 

FO 

rH 

in 

in 

3 

3 

rO 

iO 

X 

IP 

3 

X 

0 

CXJ 

in 

3 

ro 

X 

r- 

X) 

c *: 

<* 

. 3 - 

ro 

r 

3- 

cr 

-3 


r- 

rH 

X 

0 

c 

X 

p- 

X 

m 

3 

ro 

i\J 

0 

r- 

cr 

p- 

r*'v 

K. 

in 

V 

X 

X 

0 


CD 

K) 

K 

CO 

C. 

m 

rH 

rH 

CD 

O 

cr 

0 

X 

X 

a. 

X 

X 

X 

X 

JU 

JO 

X 

• 

p- 

p- 

• 

r- 

X 

• 

3 

• 

CV. 

• 

r- 

• 

0 

• 

0 

• 

• 

• 

•H 

• 

rH 

rH 

• 

rH 

* 

r-i 

• 

rH 

• 

rH 

• 

rH 

rH 

rH 

0 

CD 

0 

0 

CD 

0 

0 

CD 

0 

O 

0 

CD 

0 

0 

0 

CD 

0 

O 

CD 

0 

0 

O 


I 


I I I I I I I 


I I I 


I I I I I I 


I I 


♦ + * 


¥ * 


¥ ¥ 

****** *********************** 

* * l 

* uj * 

* l~ * 

4 ^ H c\; ^ <r u - ’ xr s -cotrc-*-<CMro3inxf'-xo oHfyjio^iDviiNxo c h co 10 ^ * 

+ U_ * HnHHHH rHH M ^(NJC\aC'jCVCVi^WC0C0^K-.POfO'O ♦ 

* *— * 18 

* ttr * 

* o * j 

* * 

*****+♦****+♦*♦**♦ « HI HI «**»** ******** * ** 


******* ************ ******** 



LOU-P SURFACE FRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 
RUN Fb R = fc.C MILLION Ms 0.P7 DELTA F= 0.0 DEG. 

t (ROUGHNESS, ON) 


ORIGINAL PAGE S3 
OF POOR QUALITY 


* * 

* 

« 

* 

* 

* O 
•k • 
k o 

k *— ( 

* 


* k k k k * 


kkkkkk^kkkkk* 


* * + 


* * 


* 00 

* O' 

* h* 

* O 

* • 

k K) 

♦ » 


K) viJ 

o o> 

Ch 

O vi? 


«W^O'OOOIMOvIJ|J.„ wtt< M a , l< , |no>|nH(! , in 


C"5 O O o O O O O O 


CDOOOOOOOOOOOO 


COOOOoOoo 


Cj O k 


* * * 


k k k 


k *~l 
* o 


* 

* * 


<r uj 
oo o 
*— » 
o 


* • 

* C\J 

k I 


l5Sll|s* S£S ss=55SSsS5=sSSsfS2S5 

'••••*«••*#* 

OCOOOOOOOOOO 

I I I 


OOOOOOOOOOOOOOOCDCDOOOO 


* k * k k * * 


k k k -k 


* k * k * * k k 


k k k k 


•.yioooooooooooooooooooaooooooooooo 

, • I I I 


in c> 

vO (X 
<3“ CTv 
r*« O 


k k * k 


* k 


k k k k k k 


* k k 


CO K) 00 

v£ T N 

cl r~ 

CU G J> 


cr. cr vO vu u til cv r-* c x c* cd u. 1 -a- <*- 

COSi^hOO'sOo O O J' k? vC N 1 ^ 

^ O' Li 00 w v£> O (M O C\J a'} O L '/ *-i uj 

o N U, o h h o in ^ K» C- (i'O m rH CD 


D Vi) C\l CXj N 

va K) o <r (\. 

i-h **-i ro >r u'i 

o o o ,j o 


Si) v£ C C\) H N 

<f X \D O h 

u) <j- in o pO u"> 

d> O *“i CV L\j 


—* vD ir> 

h m n 

i\( l£) 

vv rH H 


OOOOOOOOOOOOOOOOOOOO 


0 o 

1 I 


Cj 


0 o 

1 


0 0 0 0 0 0 0 * 


* 

* 

« 

k 

k 

* 

k 

* 

♦ 

* 

* 


k k k 


* k 


♦ k 


* * * 


* k 


C; -r ff\ vO oo k. <X5^(X^<r0NN*)!n<r>icrLf')i7 C ^^"^lf-!^ ,CNi,N ‘ vCv,0OtHvi)fNJir)P0in 

♦ OOooCOOOOOoOOOoJoooOOOOcTc'Joc’ooOOOO 

* I I I I I I 


k 

♦ 

♦ 

k 

★ 

k 

♦ 

k 


♦ 

k 


sffsssHpscssS^SFsa^s 55322 ^^^^^^^ 

V.-.^1-.'H8**S5sn6SgBE-8SS8eSSS.8:SSSS 

Oooooooooooooooooooooooocooooooo^c 

I I I I I I I 


* * 


k k k 


k k 


* * 


k k 


wmmmmmmmmMm 


* ° cp o o cj cj o c.» o o o o cr- cj o c 


o O o o o o o o c o CL 

I I I I I I I I 


O o O o c< 


k 

* 

♦ 

k 

k 

k 

♦ 

♦ 


kkkkk*kkkkkkk 


00 CJ 

r— 1 O 

r- a. 

~C 


<» r- 

rr rH 
Kj O" 

r- vo 


■k 
-k 

-k •••«•• 

♦ OOC.-C.rOO 


N Kj 

<r o> 

r-t 

u r ; UJ 


-k 'k ♦ -k * 


* ♦ -k 


vD vl in K/ c; ^ n cc cv oc <?- a' n cr- a. «h -a) a 

vDHfOCvnPNCOirs^nNCNk^rltr^ 
N H i£ Cv X fH (O ^Hn^lON(r.nf-(V 

^ ^ M ^ Oj C\J i-l o O o O c o C'J CD H i~( t-H 

OOOOOOOOOOOOoOOCJOCi 

ill I I I I I 


O LD O 

^ C\J o r 

(\. H c fH 

H H c 


C' ^ r- 

<r LD Oj 

o 

*~J C j tv 


rt fik ,£) 

»H rH O 

K.’ Cj cc 

CV C\ r-< 


0 

1 


O O O c.'- CD O c o 


♦ -k k 


* * k 


*—♦ k f-H *-( 

CC ¥ 

o ♦ 


Cvt K'* <J“ u? vO h cc a 
O Cj O o o O C’ C"< 


CD »-* <v fV., >r If) v£? 


f^- CC.- U CD r~* c\i m CT 

«“» rH H <\ <Nj t\J CV Cs, 


Vl 3 N X' c • C H 

CV CV eg tv K> K', 


c-j k) <r 

fO Kj PC 


233 



UPF'F S SURFACE PRESSUPf COEFFICIENT? FOP VARIOUS ALPHAS 


ORIGINAL PAGE 19 
OF POOR QUALITY 


******** **************** 


****** 


rOiO^HO^d'UDrO b , Cm rO ^ CG 00 *-* CM ii‘> 4J" K. CM «-t CM OL 4j* X rO r-* 'XJ X X <M 

HiocrO'cjioojo:cr‘4'ioi-»N(r^ffN(r<»4’rONinf fc iOfViff s «ocNi^'>fl ffN ^°'^ 

s£iOOl*)^NHh4-^(M^Na^vflr0l0CC^OU)K)i<*>C^K>HQ<f'fK)Cvf0ul 

r- oo (X <M fM sX co- <r o IT) O fO O f- ■& CM O X h- ii*> u'i lf> lT> J"> iTs tT> IT> ai if. aO IP lT» 

Or-iCOCOr-vDLrtLD^-d-r^fOCNirNif-i^^-H^HOOC^aOOOCDOOOOOOCDO 

^^^11 IIICl (III |l«« I l>|l »I»I lllftllt 
I I I 


***** 


* * * * ******** 


*********** 


c\j^cT'U^r-<<\:^c7fOv£iXoirihOccCNjC'f^xc^sOcrin*-<r^vj:c.i s “^cror-K;in* 
1 ^hO-JCCO\DK)J' <r OCNJlT'»-t[rHlOHC\ i U')i-ilDLOX4-^ ij^NLnfOjTlD'D * 
CC X CNJ u) O O rl sJ h> *H rO CM ui C\| vii Ji p"> ri u) O' 4 I*) CM H h (\J rt O * 

c\, f i <T J x O f*- 0C L f*') — ’ U-> Cm t_ M ^ 4- cl il ■ L* UJ J'i lil Um ii. u L ' JO * 


o*-*cor-r^xDir)^<r<rrofOC\.rsiH»“*^»**< 

^^t^tiiiiiiiiitiiii 
i i i 

« ***************** 


r-t 000 CJ 00000 Cj 00000 * 

t | I I I I I I t I I I t t I I * 


********* 


o if) o CNi in <r mi t"> oc C ffj cm o r -r ol h cnj io t cr> r*j t- \o cc tr- O' ^ 

^ rr. ^ ^ ^ .ft .n vfi . n ,r\ rr: »r» O Of. ^Xl fb N lT5 H S Ul If) 00 CO <f CC 


ft< ^ (\J 1^ ^ IP o J1 30 4- Vi H ^ o vfl fQ 

oo ^ h* co if r- fv x <r <r o n ifj c\ »-h 


O', O O'- N kO o to 

I 4 — < I t I I I 
I 


******** 


GCSll v lD<l‘Hr , '4 , UTlf)0OCO^4’ 

fT.x^r^tJ^CT'CLvfiiD^^srvO 


<T K~. Kj CM r< J C\J •“* *“< rH f— i 

t I I I I I I • I I 


OC 3000000 C 3000 C* 


******* 


* * * * * * 
* 


tt ro C (Ni O’' N CT ^ U) ^ 0' ‘H ^ ^ * sT S vli O) CO o O O sf) C h (J' f\j -a- O A 

K) k) k< eg cc c: a^a.'OHicff-ocinHC'ipKjNOKjo<riri*ui«^iONcj^ * 

X n o\ F w H ri a O x cm <r c- i/i N cm N uo ac N a H^h-cntfiifisfltfh-h'Jl/* 

l\ w r-4 r«) r- cm Lii eg, ^ m a eg 0 r- u' <j- cv 4-» ro co r^- x ml l <t k) m f, ro i*j k- k> * 

XOC^UJiDlf'^TfOK’, O.CNJHHHHHHHUOOCiOQ^DOOOaOO^ 

I M I I I I I I I I I I I i I I • I I I I I I I I I • • • • I • • < T 

1 ; 

*********************** + *********** 


if! r< o (?• 0 ci w (M vU T* ^ h * j ^ ITn K) CT' fl h U h iT N c C) fj X K. r- r- , X c ^ * 

^Hr-MOCDvxi»--**-<^'xa^i^-Mor^-o^o»-4crccr^Cr-4r--(\jcciiiO h p) ^ <t x in * 

t * 4* X K> CO f*-** <v h- K> *-*♦ U H "j sl gj - CM ^ J- K.t J\J ^ F f\i C J CM **.• ^ ^ * 

b rj J o CL cu al - ^ H C' N L"‘ -f CC H C 0 1^ u *T r* fi H -J fO f KV K * 


*h * r- av a. ^ in in <r fO ?o Kj cj <\ 

* « i i t i 


OOOOCJC^C'OC^OO * 


********* 


***** ** + * 


* <r o- a o o ip a w N tr- c h (;■ vC ^ ^ aj co cl h c ()■ x ^ ^ ^ it- fy n c c> <r md + 

* c\S\Lcoi^N>ron(\,vii* ,4 ^Hh-a'i^ <3 <j- k: r-> «-n c 0 *-< "T <x o - c. c. X * 

* If m0 IT CT* O \Q CM P- ^ h CC ^ C. h- \X) <• fO C\j *-» c_ C 0 ^ h ^ IT ^ CM P „ C\" f\J CM CM CM * 

* •*••••••••••••••••••••••••• 

* if N vn in -f) ^ <f fOK)fOC\.W(\lHHHHf4HHCOaC (J OCCOOQ n C o * 

* I I I I I I » I I I I I I I I I I I 1 I I t t I 1 * » I ■ * 1 1 1 1 ♦ 

: : 

******************♦****♦**** + ******* 

* * 

: ♦ 

* H C, K) -S' IT 1 'C N CC 0 1 C.J <N lO Ul v£ f- ft 0‘ C h rv. 4- in \() h* X‘ (7" Ci H M K) 4 - * 

* H H H H M h rg ri ^ H c ' (g 0 .^ (\,(\ t\J (V C'l o. fO K-J H] Kj M + 


**************** 


******* ******* 



ORIGINAL PAGE !9 
OF POOR QUALITY 


U; 

>L 

a 

L 

CL 

a 


00 



* to * 

■*a 

• 


* X * 

X 

LO 


* • * 

CL 

LU 


* r- * 

-1 

a 


* * 




* * 


o 


* + 

C /1 

• 


« * 

DA 

o 


* * * 

o 



♦ * 

►— I 

ll 


* * 

rr 

u. 


* * 

<c 



* C' * 

>■ 



* c * 


r— 


» • 1 

cr. 

-J 


* X * 

O 

aJ 


* «“♦ * 

u. 

O 


* n 




♦ * 

lO 



♦ * 

b- 



* * * 

*.' 

I s - 

<«■> 

* * 

U 

C 5 


+ * 

*— i 

• 

o 

* * 

CJ 

O 


* fO * 

»■-• 


» 

* o « 

Ll. 

II 

00 

« • « 

U. 

X 

a 

« o * 

X 


bJ 

* rH * 

o 


i* 

* * 

c> 


1 .. 

* * 



LJ 

* * 

X 

O 

3 

* * * 

Cc 

I—* 

O 

* * 

o 

u 

c_ 

* * 

0*7 

—1 

w 

* * . 

00 



* CJ « * 

L- 

3 L 


* O * c 

a. 



+ • * . 

-- 

c. 


* JO + 


• 


* f-H * l 

LJ 

X 


* * 

O 



* * 

< 

ll 


* * 

La- 

cr 


* * * ■ 


u. 

Jr 

o 


3 


N 4* C\ JN C' N N h- a ^ i\ O f*. 

H C IT) N O' sO u') ® D Q if] \J 4 1 

w W t\/ H X H N 

^-* ■7' x o <r o tr it l . j> c cl 


^ ************* ^ , , + ^ ; 

♦ 

h c- <\ cm o\ »o a; ui vfl v\i C' N og vj: fi h co vi « 

„ ^ ^ °£T *^CT^OK)*-«C'«HOr^fOoo«**-Hr*1oCO * 

^ ^ rt H o a c a G o a * 


s ci jo <r <r 


cv 

i 


OOOOOOC_>OOCj 


OOOO ooooo 


o o o o o o o o o o o 


• * 

0 * 

1 * 


C\ l_ U'. Lj- 

T. h- CL <H 

x r- O' cv. c ' 

c v ^ Lfcj *— i <r 


ro »-« in o rO r- 

o x x m «-♦ *-j 

^ t-« M O' ou 

w X U'' w w ■ J ■ 


^ ^ ^ ^ K C= f ^ aC v£) ^ ^ ^ ^ ^ ° ^ x x k> <j- k> cr 

Csj < \j r'L- u / Ov ♦-< / x Cl X «. <j jn x <r u > r- Lb uj u'i r- <j- sr 

C ) C.* Cl Cl ( l C\* c< r* ’* 


X f** 


fO C\i Cl *—i 


Cl 

I 


O O O O Q ooooo 


ooooo ooo 


OOOOOOOOOOOO 


O CM O ul cp Cfj IP 4- o N VL K) fO ; -> CC 
M^OC^oioin^HHoCcflrOrOvOh-yc^ 

° C- *o x cr- in m cc j\Swc3cnyiifi;^- 
^ L‘ h* ® C' O' C > ii (T* C. N vi; tf k , ■3“ K) ro 


x I s - o ro r- 


in cj \£ <r Cl 
(\ l H 00 f * 1 IO CM li> X* *-» 1/7 Lb 
C\j lC C\j O- 
(\l fi H C.I 


f v ~ ifi CT- X ^ Uj tr 
O C- Cj fo CM G H 


l 0 C\J lD X 
cr> 
X 


oooooaooo 


ooo CJ ooo 


oooooooooo 


ooooo 


'T n 

< 3 - U ' 

X f** - 


<r r- c 

X X 

\U H 

-J X x 


5 , C ^ <r ^ o r^ <M K) Ki Kv C\J it in vu (sj h- r , h C X ro o*> 

° ^ N ° C fvJ ^ ^ D Vi3 o n s O ^ tv CC 


og x o r- r- o' 

T- X L - 


<*■ ^ Cl x O m Tl Q-> O lT C ' 

•3" NO f'. CV* C _ ' I *-4 C, c.i O C i 


<r 

m h- o 3- cv x x 

X I s - a r- cr x «-i 

CV A* C\l CM c CD l J 


OOOOO Ci c 


* * * * 


oooooooo 


ooooooooocr 


+ *****♦* + «** 


* N J <1 

* o * 


IT X *0 x m X r-i *0 (l w X CL IJn CM Oo ^ 0 k e- O 3 - I s - u o r-. x ro i>o :r r' ^ 

*. ^ i c . °. : . c . * * ^ \ ? ? ? * ^ ? d " « ° o s a £ £ e: ^ s s 

N H o a c d c o o o 

III 


CJOC OoOOOOOOCOOCjOOOOOOOOCJ 


* * * 


* + it 


c\i « 

•-H * 


n ^ ,n "n ^ ^ a ^ N CJ 4 ^ Ul ^ ^ 1/1 Kl N C '^ ^ c - ^o^ r , f\j 
• . . . . . L . . . . "^ . . "‘1 * ~~’ c - fx « -* 13 cr Ci w — <\l Cv, f\. !M C\J _ o 

ifiOocoooooooooooooJooooooooooJooooo 




+ ♦ + * 


* * * * 


* <_ « 

* H * 

« LL. * 

* t— I I •* 

* CL * 

•no* 

* * 


H w f*; 3 U ci N X LA o H CM K; 3 IT O N CC e On^ii^if.vnNcL^OMft ^ 


235 


******** 



UPPfR SURFACE PTC S SURF COCFFICIFNTS FOR VARIOUS ALPHAS 
BUR' ff> R= 10.1 MILLION M= 0.11 DELTA r = C.O DEG. 


ORIGINAL PAGE 19 
OF POOR QUALITY 


236 


* * * * 


O' 

it 


cr m 

O f-l 


00 m 
crv m 

u > in 

tO H 

• • 

CM CM 

1 I 


* * 


O' GO O' 

o I-* cr 

CO Jv CJU 

CT JO r- 

• * • 


* * * 


******** 


CO LO 
CT O 


H 00 ill o ifj H iTl LO f\j H uT K) U (\i if) CM 


M COCTCrCMXfnCMCMOC 


ri u h n 


I I I 


3 

• • 

W~i r-l 

I I 
* * 


M 3 r-» 

o o o 


«-H r* *— l f— ♦ •— ♦ CD 

I I I I I I I 


CM (T 

C> CO 


CD o CD O 

till 


3 ao in CM 

3 *-» x uo 

co oo m x 


o o O O 

till 


ro m o 
H CO ^ 

p |S- rl 

H O ° 

• • • 

0 0° 

I I I 


r*- 3 * 
x in * 

to it * 

o C 3 * 

« • * 

CJ o * 

* 


****** 


* l n * 


t*- *—♦ 

CM. o 
X m 
M o ho m 


o lO vjG Kj CT' oj cr aj cc <r 

3 3 3 IT a jl f vi ^ 

X K ) If) L Kj h h <T 0 


* CM * 

* 

* 


CNJ . J 


CO H «—♦ *-» 

I I 


CD O T 


I I I I I 


a 

l 


CQ CD tO 3 X <\| I*" U‘i 


U a ’ 

or: o. 


I I I 


0U(MCJ^4- 
X 00 h- t"- <3" 
X J> 3 **. r-. CT X 3 3 


co or, <\j 


c. -X) I s - r— vx > 


o o cj co o a o 

I I I I I I I 


di MI i 

rO cr a i 
m_> O' X 
3 cv 


O O CD CJ CD 

I t I I I 


CO UO K) OC 
O M fO *-» 
lT CM Mw CD 


»— < c*> cz> o 


o 

I 


a 

o 


i K) CT C\J IT 1 
<r M o x go 
cc 

3 


rO 


t * H 


r- co 

MO UO 


o 


ro 4 I s - CT* CM 

O K) CO H o C\J 

CM O lT X r- f'- 

X X X X '-0 "0 


rO M iT f~* 3 


4- ill ^ G M CN- ^ X X) GO 
..cufOXLnroxf\ir^ir>rHCVfOXM'cTCNj 
M0' H Cyi fO T <f a) LfO LO UO 3 ** * O 


O 

I 


O 


0 o 

1 I 


CJ CJ D O CD 

I I I I I 


o CD O 

t I f 


3 CO 1 X) KO * 
M X X rO CD * 

*«••••••* 

OOOOOOOC3 * 

I I I 1 I * 

* 
* 

********* 

* 


in x 
x cm 


O O 3 *— * O IP 


* JS Os. t~* <M 

* • • * • 

* O O o CD 


X C\J rO X X f**“ CD 

<r m <-i m h- oj k . 

•* > f ; 3 3 3 a . u j 


J1 \ii Ki 

O lT) M 
O 


0 o o 

1 1 I 


0 o 

1 I 


CD CM 
00 K) 

in r- 


o o o 

t I I 


X x X a. 


t-t J- 00 0'' 

0 s rO o X 


<r X 

O' rH 

O a t\| H iD CD U/ 

M M M M a- 


x x O *-M 
<f D. C\J ^ 
u') H M C U 
*- 4 CD CD — M 


M * 


cr o o o o 

I I I I I 


0 o 

1 t 


o CD O CD * 


* * 


* * * * 


00 

00 

UJ 

p? 

X 


* CD * 

* o 

* * * 

* CM * 

* I * 


O' cr 
in cm o 
O H IT 
03 H H 


n N r 


CD ;D » — < 


O CD O CD O 


in N; L 1 ' X 
X CD M 
*d" *—t X 

♦•i C\i CJ 


o 


0 c 

1 t 


X li" 
•—♦MO 

O <3- O' 1 

rn ro t* j 


r, H K) al C* il- K. X) c; N n G H ■ 

1 ^MCM f °Oi-4XXCNJfOXX-tf"MX 

<t c & M O 


<? uo lo x 


o o o o 

till 


I I 


k ir r- x 

•x x O x 


o o 

» i 


M M L 0 M 

X X. XU 


X M 
xi cm 

IT; 

CM 


o CD 

I I 


c> 

t 


c 
<r 

o <c 

o o 


m ro 

<r cr 


O O CD CD C» 


o 

a_ 


uo 


* cr * m 

* CT * CM 


in tr 

ac O M #H 

uo x ij 

r— <r i'w r- 


X — I x 
x m cr 


I * CD o O O O CD 


O M <? 
M M <f 

K, C U ) 

f-i rt CL 


GOT 

o - o <r 
nj o iT 


»-h m cv 
x go m 
cr Cd uo 
c uo U ' 


o O 

t 


coo o O 

I 1 I I I 


o cm cr 
<r x 
cd Cv <r 

M- vC '* - 


iTI O « 

r-« K) <r 

<r 

v*. x 


0 Cj o O O o o 

1 I I I I I I 


CM CD 
in Cm 
cr <r 


m m ro 
x <r r- 
c m in 


o o cr o o o 

I I 


M 

C 


K, 

I 


0 C\) Ov \£ r vfi f>'; (v h 


M c* 

-H X 


CM CM C 

X CT’ U 


MJ X ^0 X CD 


cm cr. o 


cr cr o cr cr o 


h cm x a 

m ro o <r r- uo M «-• 

- 3 - CM CM x X r- li‘> J 

CD *-» Cv. K' *3 3 ^ 


CM X 

lT r^ 


O CD 


ill! 


o o CD 

I I i 


OJ x #o 

cm r* ro 


O L.J c_' O CD CD 

1 I 1 I I I 


■X M 0 vC 


X *— 1 x M 
O fO CM H 
f M Cm »-4 
u cm «— 


I t 


C> O 

I I 


x a x to * 

X x ro - 4 - * 

c : o ir - x * 

cr •— « * 

* • • • * 

cr cd o cd * 


uo 

i 


M 

X 

c\ 


X if> X *3 

Cl n CO 3 


\£> t- Kj t; CJ H OO’ c. X n Kj hi 

c\| M r I X O' o ro x XCMf-*r-l 

io cj <r s c *-**—' o m r. x cj 

<J- ^ c\ *-* C CM CM o r ; -3 


o O CD O O o C '» O O CD C 


t I 


o o o 

I I I 


X C 
X CM 

3 m 

aO J ■ 


r> o o cd o 

I I I I I 


3 M 
O M 

ML -XJ X O 3 
JO U . IT U < K 


3 X 

►— < rr 


3 

in 


o 

t 


CD CD O 

I 1 I 


* * 


*—♦ CD 
CM IT* 


3 x a 
X x 3 
Cv X M 


cr cd o cd o 


* O 

* M 

* u_ 


* H C\.| hi 4 LT 


f-n CM CM C. Cv Oj c -t f - CV C\J (M fO ri to h) K- « 


*—* r~' 


*****%♦***** 


* + ♦*«****►*■** 


*** + * + «**-> h * * 



LOWEF SURF ACT PRESSURE COEFF IC I E.MT S FOR VARIOUS ALPHAS 


ORIGINAL PAGE 19 
OF POOR QUALITY 


c\if'iOH^co^4 , h-oK)f-i(gortir)inKiiri»ocoh‘OocoK)K)r‘vi;Htr. 

H^C00jSHK)vLiiriiria' } v{)R)f\jNK)-tHir)HNH^vI)(^H00®0'O(n0'. vf 

(TOsiiff. (Mh-{y4‘«Sp^)h*0'Cr>C\j4)(\icyif)(MO(\JUJ'6h“h-N^’OfQsi) i xtj)r' 

oOa^^xr-h-vOu^u')<#-rOc\iC'jr-i*-<oc:CDOOoooCioOcNjCNi'\ifvc^L\ 

* * * * *••••••• ••••••••♦••••*••• ***« 

o^oooooOoooooooooooocdoooooOoooooc: 

I I I I I I I 


r- oc oa 

C\J ro o 

O \£j 

r- o- 


cj(ViT(0(\iHof\jocoijinLr)H^vj}ipr v 'Oc\iCOr<cvf\i^N^K) 

H(VS>TL v AjHKl^CM]<rnCC(\JONC''. 4JififOOC\JH^OjK] 

a. c fO cr cm x> Cvi ji O' b'/ Cj o *o a) ^ oj t/ 

v O LT! iH <r & F.. F) CM C! r~< C, c < O O O O O O r-H 


CM eg t-t o cm ao ,-, 
rH p— * O «-H «— « OJ 


OOOCDC<_>OOOOCDOOOOOOOOOOOOOOOO 


K> 00 

•-H CC C - 

tf’j h :■ O 

<M t\| v\i 

« * • 

o o o 


* 

* «“< -g; 
+ vO 

+ ft OC' 

* O 

* * * 

* r-t O 


fc' SO M 80 VO O' a (M*) * CJ O O' ft H fi ^ U'< U) eg CMO c H iil O M C N eg 
«4-mHvflCC'pJu,0'Hl0<r(JN0N30HO^iOK)C0O^ChCiHif»iM04' 


-T I s * K) O N K) ri CO iTl (\J f\J h- J- f-1 K; 
* 0 C\iC\jC\ir*r-»*-iO©OOOOOt-H«-« 


<rsCr*-r^cGr*-v0too>ir>coc\jCMo 


OOOOOOOOOOO 

I 


o o o © o o o ooooooooooOo 


******* * * * « 


******** 


* * * ******** 


* * 4" h; cr- o o rH O J. O N O r; O CNJ H sT CM CJ fO O'. X K: SOj H © Lf> L ~ U0 X 

* ™ * ir vd r- o lp ro cr ,-<tp(^c\jr-<roK->Ln<j-r~^HCMr-o<-HOK)r-<M>rox>rcrN 

^ ^ ^ O R. H c ri CJ g- r, a J' H rO d'; vL r' (Ju X i OOr-lf-»OXuOr-:'Or-t-H«-< U 

* ^ H C L ' c> C- O O C .1 c..’ CJ O *— r-t *** w~t rH »-< »■* CM tMi Cy CM CM «-h o C. rH Cy CM f* 

■* *“■* ♦ •••••••« •••• •••• 

* i +0000000000000000000000000000000 00 

* * 1 t I I I I I I I I I I I I I I I I • I 1 I 

* * 


* 0‘-vfl4-K)HC>vCOinN<MOC'flCinWOxOa‘KnMO^C3WajUvDM»'«CI)N 
+ iONoDinino^NoKi(Njsi)trK)a'inO'TCxj(\jflooc>^Ni<rNir. ^ ip ^ ^ 

+ O K. *0 m <M C\J f-4 O C- O o o O h *-* cm K> fO K; ro 4" K> <0 CM O h- IT, «-H IT O O C 

* CC <\l CM CM <M Cg CM CM C\l CM <M C\J CM CM CM CM <M C\J CM CM <M CM) PJ -M C\J C\ C~ o <-* «~i CM CM 

* 0 0 0 0 0 0 0 0 0 0 0 0 0,000 00 OOOOOOOOOOOOOCO 


HC'vCO^NfMOC'ODlfiWOvOtrpO^K-. C-nw 


<j’OHC\i^v£/HHoir^<fh-ro(\iirf^»-*vCiDa<r«viicw^^ < 4}U'f-tc\;K) 

ii'i <X> a CO \Ct VX) 0 s CM vC CM K) O x ■ f- CM O O' v£: CT <T v£l NO CM r~ CM C- IT. h* CM *0 OC* «-4 
if r- -vo o <r <r <r- <j m v) io K) oj oj cm eg cm ;m cm cm Cl cm cm cm r. o “■ PHi-ir-i*-**- 

CJOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

1 1 ■ ■ » I • I • I • I I I * I i I I l i I l I I I 


******** 


************* < t***** 


* CM ir.‘ ^ W N K) O'. N N U*' u*) ^ ev f> K) CO C- O' CJ rt C CD « ye * cc rt Ifl N N ff. ff o 

r- ♦ 'XRlvflCMr.rtOiCCCiDinCI’HLnCNP oONvt NH^fllCjintrO^caCinCV; 

G * *H Uj r* : X C K' r^- O \JU f > 0 ii~i ?*H X X* Lf : <J Cv P--4 t H o o IT r*i *H » x CM X X x cc 

^ c ; ^ s N ^ ^ ^ ^ 4 <r c *o .-o fO k- kj f j f : m to eg r.j <\ r-i o o »-• tt h h 

I ♦ O *-i r-» cr. c - o o o o o O o O O o o O o Cj o o o O O o o o o o o O ^ O O 

* i » i i i 7 i i 

* 

******************* <l ***^* <( ^ <l( * + + ^ + ^^ <1 
* 

* N Vi) XcM O r« ® C CD C ^ O' If) \D t” O' tt") OC >r C\l H H IN) ^ cv Vt CC O H (\I Kj O n k; 

0 * ^0'Lno<rir-inM3r-.c\jgjror'hj<rcMf^»-<KicooxocMr-‘cnoincNj<Tcr'p-irocg 

° + ^ ^ <NJ ^ ^ ^ ^ n ' ^ s ^ i\ o IT N If! ifl « K/ (\| o st : M O N wvC f: «■ CO 

• * ^ e a: cv h c ff X r- vj u~) LO ^ ro Fj r: hi k;» ro K Cv. «-< o O t~« 

1 * <f^7»«H*H^oooooooooooooooooooooooooooo 

+ 1 1 I t t I I > I • I I I I I I I I I I I I I I I , • 


******** 


**************** 


******** 


^ cm Kj <r m x i^ x cp ■ o cm kv it o r- x cr o h eg k' ; <r tn r- x cr o h eg k, <t 

c O D O D Cl o C O H H H H H rt H n H H (\J CJ C\j (\, C\ f\i (V CJ (V IO »0 ro K) K'/ 


******** 


*-»******* 


18 6C * 0*1888 * Q*1°Q4 * 0*1923 * 0*l r ?4 * 0*1917 



UPPER SURFACE PRESSURE COEFFICIENTS FOR VARIOUS ALPHAS 


238 


ORIGINAL PAGE '3 
OF POOR QUALITY 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 

3 

CM 

O' 

X 

4" 

X 

fO 


X 

r- 

rH 

ri 

rH 

O' r- 

IO 

r- x 

O 

X 

X 

O' 

h- 

Cm 

<r 

3 

X o 

X 

ID 

X 

O 

Cm 

FO 

4 

4 

ro 

4 

3 

X 

<4* 

f— 

ID 

rH 

CM 

X 

3 

X 

X 

3 

3 

X 

rH 

x r- 

O'' 

fO 

rH 

o 

rH 

o 

3 

h- O' rH 

3 

h- 

h*“ 

LD 

o 

ID 

4 

4 

CO 

4 

X 

Cm 

O' 

X 

X 

r- 

O 

*H 

<r 

H 

X 

X 

X 

o *-• 

X 

FO I s - 

O 

X 

rH 

3 

CvJ 

CM. 

Lf> 

CM 

c\j ro 

iD 

3 


3 

*“* 

X 

4 

4 

• 

4 

rO 

x 

X) 

CM 

rH 

3 

X 

o 

3 

O 

X 

O 

FO 

o f** 

X 

rO H 

o 

X 


X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

x 

UJ 

4 

4 

r*» 

4 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• • 

• 

• • 

• 

4 

4 

• 

• 

• 

• 

4 

• 4 

4 

4 

4 

4 

• 

4 

4 

4 

rH 

4 

o 

rH 


X 

r- 

X 

If) 

LD 

3 

<r 

K) 

rO 

CM 

CM rH 

rH 

rH rt 

rH 

O 

O 

o 

CD 

O 

o 

O 

o o 

o 

O 

O 

O 

o 

c- 

4 

4 


M 

H 

H 

i 

1 

i 

i 

1 

1 

i 

i 

1 

1 

1 

i 1 

| 

« 1 

1 

1 

1 

1 

1 

1 

1 

( 

1 1 

1 

1 

1 

1 

1 

1 

4 


UJ 

Cl 

O 

4 

O 

il 


-J 

Ui 

o 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

* 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

O' 

X 

o 

3 

rt 

O' 

<3“ 

r- 

3 

rH 

X 

O 

«r 

x r- 

O 

ID 

X 

X 

CM 

rH 

X 

X 

ID 

O' 

CM 

in 

CM 

X 

CM 

CM 

CM 

<1- 

r^ 

4 

4 

O' 

4 

CM 

3 

CM 

rH 

iD 

X 

f- 

CM 


ro 

H 

fO 

X 

X 

r- 

X 

X 

r~ 

rO 

ro 

rO 

3 

« 

X 

3 


O' 

ro 

fO 

r— ( 

<r 

O' 


O' 

4 

4 

CT 

4 

ro 

fH 

RO 

H 


in 

X 

iD 

3 

FO 

X 

rH 

U'' 

K> 


X 

J 

rn 

O' 

u; 

rH 

X 

O 

ID 

r-l 

O' 

X 

X 

G 

<r 

Cm 

X 

X 

X 

4 

4 

• 

4 

rH 

FO 

h- 

CM 

o 

ro 

h- 

O' 

3 

a 

ID 

o 

ro 

CD 

r- 

a) 

ro 

CM 

cd 

C ' 

X 

X 

X 

if. 

X 



<r 

<r 

D 

IT. 


4- 


4 

4 

x 

4 

• 

4 

• 

• 

• 

• 

4 

4 

4 

4 

4 

4 

4 

• 

4 

4 

• 

4 

4 

4 

4 

4 

• 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

rH 

4 

CD 

4—1 

CT 

X 

r— 

X 

X 

3 



FO 

FO 

CM 

CM 

H 

rH 

r-l 

rH 

»-4 

O 

CD 

o 

o 

O 

C_> 

O 

O 

O 

o 

O 

o 

O 

O 

O 

4 

* 


4 

r-< 

H 

1 


i 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

| 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

4 


I I 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

* 

4 

4 

4 

4 

4 

4 

•k 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

« 


4 

4 

O' 

<T 

i-H 

ro 

ro 


CM 

X 

U i 

<3- 

r- 

rO 

O'- 

CM 

X 

cr 

X 

h- 



O 

X 

?— » 

fO 


r- 

O' 

X 

X 

h- 

O'- 

to 

X 

O' 

4 

in 

CD 

0' 

O' 

X 

O' 

rO 

CT' 

<3- 

ro 

X 

O' 

X 

r- 

ro 

Cm 

CM 

o 

X 

rO 

r- 

f*- 

O' 

<r 

O 

X 

X LD 


o 

<r 

X 

CJ 

e. 

4 

o 

CM 

X 

<3- 

rH 

in 

rH 

CM 

<r 

fO 

X 

r- 

X 

rO 

O' 

O' 

fO 

X 

fO 


X 

ro 

X 

o 

fC) 

O' 

X 

X 

sr 

r*- 

X 

o 

iH 

4 

4 

LO 

C' 

rO 

X 

X 


■x 

X 

IO 

O' 


w ' 

ro 

CD 


*n 

*■ 

CM 

r-i 

o 

X 

r- 

X 

X 

lf> 

*3- 

<* 

-3* 

•S' 


-3“ 

-T 

■3- 

X 

4 

4 

4 

4 

• 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

r-4 

4 

O' 

CD 

O' 

r- 

X 

X 

ID 

<r 


fO 

4*) 

CM 

CM 

CM 

*4 

*4 


H 

r-» 

ri 

O 

O 

o 

O 

O 

O 

O 

O 

o 

O 

O 

o 

O 


4 

4 

1 

r-i 

1 

» 

i 


1 

1 

l 

1 

1 

t 

1 

1 

1 

1 

t 

• 

1 

1 

1 

1 

1 

1 

1 

» 

' 

1 

1 

1 

1 

1 

1 

1 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

* 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


K, 

3 


4 

t-i 

D 

X 

X 

O' 


X 

O 

X 

X 

r- 

X 

4 

CD 

X 

r~l 

r-> 

X 


cc 

CM 

p-~ 

O' 

X 

LD 

4 

r*; 

o 

•-I 

o 



»o 

X 

<r 

r-i 

l\f 

X 

4 

X 

jT. 


CD 


L > 



u- 

X 

CM 

r- 

4 

4 


O' 

X 

• 

r- 

X 

LD 

tf) 

<r 

rO 

PO 

fO 

CM 


rH rO X X 
CD X CM Cj 
U# X X Ob 


X K> 
3 X 
3 n 


X 

r-l 

c..> 

ro 

ifj 

ac 

CM 

fH 

X 


X 

FO 

ri 


CM 

O CM 

O' 

ir 

o 

rH 

CD 

o 

CD 

O' 

r- 

u; 

X X 

h- 

CD 

U' 

ro 

CM 

r-l 

CM 

CO 

C' 

X 

r*- m. 

ti ! 

u ; 

rO 

K) 

r0 

ro 


CO 00 CT- 

rH CM CJ 


X 

AO 


I I 


T-* rM «-4 *-H 0 

111(111 


0 o 

1 I 


0 o 

1 t 


o o o 

I I I 


H 

x; 


2 

o 


CO 

t/> 

LJ 

z 

X 

o 

3 

o 

CtT 


II 

tc 


00 


3 

a 


4 


4 

CM 

iD 

h- 

CM 

O' 

a* 

X 

CD 

r- 

X 

X 

4 

*“i 

4 

O' 

in 

CM 

ro 

x. 

X 

o 

ro 

ro 

r-i 

CO 

4 

CD 

4 

CM 

U) 

X 

ro 

o 

CM 

CM 


CM 

CM 

CD 

4 

4 

4 

r^* 

O' 

CD 

C.J 

ro 

Jb 


X 

if) 

CM 

O' 

4 

cu 

4 

4 

4 

4 

4 

• 

• 

4 

4 

• 

4 

4 

4 

fi 

4 

in 

r- 


X 

LT> 

nT 

<r 

ro 

fO 

rO 

CM 


O 

h- 

O 

K; 

O 

4 " 

ID 

rH 

X 

o- 

rH 

in 

ro 

fO 

X 

CM 

o 

C' 

O' 

0 

O 

X 

iD 


CM 


o 

O 


I I I I I I 


1 I 


I 1 t 


rH o 

I I 


i r 3 0‘ 
3 CT' X 
x «~t 
C0 f-* 

• • • 

O o Q 

I I 1 


4 

4 

4 

4 

* 

4 

4 

« 

4 

4 

4 











4 

CD 

X 

CM 

CM 


o 

O 

X 

X 

X 

4 

3 

lD 

ro 

rO 


IT 

o 

o 

X 

O 

4 

r- 


<r 

o 

h* 


r- 

h- 

X) 

X 

4 

U’J 

<r 

ro 

rO 

CM 

Cv 

CM 

CM 

l\l 

CM 

4 

• 

• 

• 

4 

4 

4 

4 

• 

4 

• 

4 

o 

o 

CD 

O 

CD 

o 

o 

CD 

o 

o 

4 


I I I I I » * I I 


* 4 
4*4 

* 4 

* 4 

* 4 

* f* 4 
*C* 


X 

O' 


4 

3 4 

CT' 4 


4 

4 4 

4 

L- ♦ 
O 4 
rH I 4 
LX 4 
•— • 4 
at 4 
O 4 


O' 

X 

rH 

X 

CM 

3 

p- 

c- 

rO 

rH 

a 

X 

X 

J' 

r- 

CD 

X 

O' 

X 

3 

cr 

3 

3 

ro 

CM 

rH 

CM 

o 

P- 

ro 

3 

c- 

3 

X 

4 

ro 

ro 

P- 

X 

r~l 

P- 

o 

3 

X 

X 

Cm 

X 

ro 

h- 

CM 

O 

CQ 

00 

O' 

rH 

X 

rH 

X 

CT 

CD 

rH 

h- 

CM 

CM 

0 ^ 

»o 

X 

CM 

CM 

4 

IP 

«o 

3 - 

fo- 

CM 

X 

3 

O 

C>J 

(T 

X 

ro 

X 

X 

rO 

CM 

Cm 

ro 

X 

X 

cr 

O' 

CM 

3 

aC 

to 

X 

r- 

3 

cv 

CM 

rH 

rH 

O 

4 

lC 

•* t 

P- 

L 

3 

CD 

r- 

ro 

o 

r- 

X 

CM 


X 

X 

3 

fO 

A.M 

C"-4 

C 


X 


r- 

• 

\kJ 

i:'/ 

^ i 

rj 

C . 

• 

CM 

• 

^ M 

4 

CM 

• 

CV 

• 

CM 

* 

4 

rO 

4 

X 

4 

X 

4 

3 


3 

PO 

PO 

KJ 

CM 

CM 

CM 

rH 

fH 

rH 

rH 

rH 

rH 

rH 

rH 

CD 

o 

a 

o 

o 

CJ 

o 

o 

c* 

CD 

O 

O 

CD 

CD 

4 

1 

1 

I 



1 

1 

1 

t 

1 

1 

1 

1 

1 

I 

1 

1 

t 

1 

1 

* 

1 

1 

1 

1 

1 

1 

I 

1 

I 

1 

1 

1 

1 

4 

* 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

-* 

4 

♦ 

ro 

X 

u. 

o 

X 


□ 

ro 

3 

U) 

r- 

0 " 

X 

O' 


X 


ro 

O' 

0 ^ 

to 

ro 

ro 

C'' 

3 

f-H 

O 

CM 

X 


rn 

X 

0 b 

X 

4 

O' 


X 

CM 

3 

r- 

3 

p- 

X 

3 

CD 

3 

CO 

Cw 

X 

ro 

O' 

o 

cc 

G 

cr 

3 

O' 

CD 

C- 

0 - 

3 

CD 

CD 

CT- 

rH 

cu 

X 

X 

4 



u i 

P- 

X 

(r 

Ml 


hi 

X 


CM 

rO 

c 

ur. 

rH 

ro 

P- 

o 

3 

X 

rH 

X 

rn 

FO 

X 

r- 

X 

CM 

CD 

CM 

u^ 

FO 

to 

4 

Ou 

X 

X 

0 

X 

CM 



O' 

ro 

r- 

C 

X 

3 

rO 

ro 

CM 

rH 

rH 

w 

CT 

L 

CO 

X 

P- 

X 

3 

vM 

CM 

CM 

r- 

rl 

r-l 

r-- 

4 

• 

• 

4 

4 

• 

• 

4 

• 

4 

4 

• 

• 

4 

• 

• 

4 

• 

4 

4 

• 

4 

4 

4 

4 

4 

« 

4 

4 

• 

• 

• 

• 

• 

4 


CM 

3“ 

■3 

fl 

ro 

X 

rO 

CM 

CM 

CM 

CM 

t-i 

rH 

•— i 

rH 

H 

rH 

rn 

rH 

rH 

CD 

CD 

CD 

CD 

C- 

o 

CD 

CD 

cr- 

O 

CD 

o 

c- 

O 

4 

1 

1 

1 

1 

1 

1 

1 

1 

» 

1 

1 

1 

1 

1 

1 

i 

1 

t 

1 

1 

1 

1 

1 

1 

1 


1 

1 


1 

1 

1 

1 


Ik 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

•* 

4 

4 

4 

4 

4 

4 


P- 

X 

CJ 

X 

3 

ro 

rO 

X 

X 

X 

rH 

o 

G 

CM 

CT' 

CM 

ro 

£T- 

FO 

ro 

h- 

X 

CM 

a: 

c 

X 

u 

to 

r~ 

CO 

L 

rH 

CM 

4 

X 

o 

X 

CD 

a 

X 

ro 

3 

f"- 

X 

CM 

rH 

rH 

CD 

n 

X 

X 

3 

X 

rH 

rH 

CO 

CO 

ro 

p~ 

cc 

CM 

3 

o 

3 

ro 

C' 

3 

O 

4 

CM 

CM 

3 


X 

r» 

rH 

CO 

3 

CM 

a 

Cm 

rH 

rH 

3 

x- 

TO 

C 

3 

r-l 


ri 

CL 

X 

CD 

t> :■ 

CD 

O 

X 

X 

n 

F^- 

3 

K. 

4 

C 

3* 

3 

C 

p- 

X 

3 

r-l 

o 

a 

r- 

X 

3 

ro 

CM 

rH 

rH 

CD 

C'. 

C. - 

G' 

c 

• 

J. 

CO 

-X 

r— 

X 

• 

3 

• 

CM 

4 

r-l 

• 

r-l 

• 

CD 

• 

• 

C; 

• 

4 

4 

4 

o 

• 

K) 

rO 

• 

ro 

4 

CM 

4 

CM 

• 

CM 

« 

CM 

4 

CM 

4 

rH 

rH 

rH 

4 

rH 

rH 

rH 

t-H 

rH 

rH 

rH 

rH 

o 

CD 

o 

CD 

o 

o 

o 

o 

CT 

O 

CD 

O 

CD 

O 

4 


1 

t 

i 

1 


1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 


t 

1 


1 

1 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

rH 

CM 

K> 

3- 

X 

X 

r- 

a* 

c 

O 

rH 

CM 

ro 

3 

X 

X 

r^ 

CO 

C' 

CD 

rH 

CM 

FO 

3 

X 

X 

r- 

CO 

0- 

O 

rH 

CM 

rO 

<3 

4 

4 


4 4 4 *4 


4 4 4 4 * 



APPENDIX B. - 

lowtr surface pressure coefficient s for various alphas 

RUN 66 P= 10.1 MILLION Mr O.H DELTA F= Q.G DFG. 

(ROUGHNESS, ON) 
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A 



Tunnel sidewall 






Pitch Mechanism, AOA 


ORIGINAL PAGE 19 
OF POOR QUALITY 



258 


Figure 5.- Model support and force balance system for the 
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Side view 

Static-pressure probe detail 


Figure 6.- Wake survey rake 



Strut 



Figure 7,- Sketch of remote controlled survey apparatus for 
the Langley Low-Turbulence Pressure Tunnel. 






Figure 9. - Effect of Reynolds number on section characteristics. 





Free 

Fixed at 0.075 C 



Figure II. - Effect of roughness on section characteristics. 
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Turbulator tape 
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Turbulator tape 

Run 

Off 

3,4,6 

On 

27 



(e) R - 10. 0 x I0 6 . 


Figure 12. - Concluded. 
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(a) R - 3.0 x 10°. 

Figure 13. - Effect of flap deflection on section characteristics. 
Model smooth; M * 0. 12. 
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(a) R • 3. 0 x I0 6 . 

Concluded. 







Figure !5. - Continued. 
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R ■ 10. 0 x 1 0 6 . Continued. 
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Figure 15. - Continued. 


285 





ORIGINAL PAGE & 
OF POOR QUALITY 



a, deg 

C l 



o 

-4.06 

.049 

.0060 

-.0727 

□ 

-1.95 

.308 

.0036 

-.0798 

o 

-.94 

.427 

.0029 

-.0819 

A 

.08 

.540 

.0062 

-.0844 


(a) Low-lift range. 

Figure 16. - Effect of angle of attack on chordwise pressure distributions 
for a Mach number of 0.30. R - !0. 0 x 10 6 ; <J f - 0°; model smooth, 
(centered symbol designates lower surface) 
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Figure 16 . 
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10°. R ■ 3. 0 x I0 6 . Concluded. 


Figure 18. - Continued. 



ORIGINAL PAGE *3 
OF POOR QUALITY 



294 


Figure 18 . - Continued. 
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Figure 18. - Continued. 
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Figure 18. - Continued. 
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Figure 18 . - Conti n ued. 
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Figure 19.- Effect of angle of attack on chordwlse pressure 
distributions for 0.20c split flap deflected 60°. M • 0.07; 
R * 6.0 x 10 6 ; Model smooth, (centered symbol designates 
313 lower surface) 









Figure 20. ■ Variation of drag coefficient with Reynolds number 
for N LF( I ) -04 1 4F airfoil at a • -1°. Model smooth; M s 0.14; 






Figure 22. - Variation of maximum lift coefficient with Mach number 
for NLFID-04I4F airfoil. Model smooth; R - 10.0 x 1 0 6 ; <5, • 0°. 




igure 23. - Variation of maximum lift coefficient with Reynolds number 
for flap deflections of 0° and 10° for N LF( D-04I4F airfoil. M s 0. 12; 
model smooth. 
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